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Acute Toxic Nephrosis 


FRANCIS D. MURPHY* 


Marquette University School of Medicine, Milwaukee 


Tue acute renal dis- 
eases known by such 
names as toxic ne- 
phrosis, hemoglobin- 
uric nephrosis and low- 
er nephron nephrosis 
are characterized by 
shock, acute renal in- 
sufficiency with anuria, 
oliguria, uremia and 
heart failure and their 
associated phenomena. 
That the tubules may be exclusively damaged 
has been known for a long time, and the well 
known classic example is the tubular de- 
struction which occurs in cases of poisoning 
from bichloride of mercury. Other disorders 
are known to cause a selective degeneration 
of the epithelium of the tubules. Formerly 
these disorders were studied and then re- 
ported as separate renal diseases, and we have 
had such kidney diseases classified as the 
sulfonamide kidney from intoxication with 
the sulfonamides, hemoglobinuric nephrosis 
resulting from blood transfusion reaction, and 
the crush syndrome, the type of kidney dis- 
order found associated with crushing injuries 


F. D. MURPHY 


*Professor and Head of the Department of Medicine, Mar- 
quette University School of Medicine; Medical Director, 
Milwaukee County Hospital; Chief of Staff, St. Joseph's 
Hospital, Milwaukee, Wisconsin. 


Presented at the thirty-sixth (St. Louis) annual Assembly of 
the Interstate Postgraduate Medical Association. 


September 1952 


Acute toxic nephrosis is believed to be the 
best term applied to acute tubular dis- 
orders characterized by shock, acute renal 
insufficiency with anuria, oliguria, uremia 
and heart failure and their associated phe- 
nomena. Histologically there is degenera- 
tion or necrosis of the tubular epithelium 
which at times may be more physiologic 
than pathologic. Sixty-six cases are dis- 
cussed emphasizing the clinical and path- 
ologic features and therapeutics employed. 


of all kinds. It has become well established 
that a long list of causative factors—includ- 
ing trauma, burns, infections and poisons of 
many kinds—may produce tubular damage 
of some degree. 

It remained for Lucké' to gather a large 
variety of disorders together and show that 
the pathologic lesion was essentially the same 
in all of them—that is, a degeneration and 
often necrosis limited to the distal segments 
of the tubules with brown casts of some heme 
compounds in the lower nephron and collect- 
ing tubules. Because of the location of the 
lesion in the distal convoluted tubules, Lucké 
coined the term “lower nephron nephrosis” 
for this entire group of cases. This term 
captured the imagination of internists, pa- 
thologists, surgeons and urologists alike and, 
as a result, a huge literature has grown up 
around this problem. 

At this time there is no advantage in going 
into historical discussions of this disorder, 
though it was described by Minami?® in 1923. 
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It does strike one as unusual, however, that a 
disease with such characteristic clinical and 
histologic features would have been almost 
forgotten between World War I and World 
War II. The disorder then was rediscovered 
by the English, particularly by Bywaters* and 
associates, during the bombing of London. 

As investigative work, both clinical and 
pathologic, has become intensified, doubt has 
been cast upon the specificity of the patho- 
logic lesion described by Lucké. There is no 
unanimity of opinion among pathologists 
that the lesion is strictly limited to the lower 
nephron in all cases, as some believe the 
upper or proximal convoluted tubules are 
also involved, and some even believe that the 
glomeruli are not without changes.’ As Allen® 
points out, in some typical cases of so-called 
lower nephron nephrosis the tubular epitheli- 
um of the lower segment may hardly be in- 
volved at all, and he states that the necrosis 
of the tubular epithelium of the lower nephron 
is often inconspicuous. Furthermore, a multi- 
tude of disorders may produce various de- 
grees of nephrosis in the entire tubular sys- 
tem. Sometimes the upper nephron is more 
involved than the lower; in other cases the 
lower nephron seems to bear the brunt of 
damage, and in still others both segments are 
involved. 

From our own observations of these acute 
tubular disorders, it is our opinion that the 
term “acute toxic nephrosis” is the one of 
choice, as in many instances the proximal 
convoluted tubule is damaged as well as the 
distal tubule. It has become clearer that in 
many cases there is no adequate correlation 
between the clinical features and the extent 
of the pathologic lesions in the tubules. Not- 
withstanding the histologic changes or the 
causal disease, the clinical course takes on a 
distinctive pattern of renal dysfunction and 
in nearly all our patients is practically the 
same. There is (1) a period of shock or near 
shock, (2) a stage of anuria and oliguria and, 
finally, after a few weeks, (3) termination in 
an abrupt onset of diuresis and recovery, or 
death from uremia or heart failure or both. 

Notwithstanding the criticisms which have 
been leveled at the term lower nephron 
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nephrosis, it must be obvious to all that it 
was the work of Lucké which focused atten- 
tion on this kind of disease and was the 
stimulus which called forth a huge amount of 
clinical, pathologic and experimental investi- 
gation. Furthermore, the careful study of 
patients with this disorder has taught par- 
ticularly clinicians the importance of certain 
changes in the electrolyte pattern and_ has 
achieved the most important result of all; 
namely, it has made physicians of today 
therapeutics-conscious. Gratifying therapeutic 
responses have followed the various types of 
treatment which have been inaugurated. It is 
these phases of the study to which I shall 
devote my attention. 


Etiology and Pathology 


For the purpose of this presentation I have 
studied 66 cases of acute toxic nephrosis: 29 
of the patients recovered and 37 died. As will 
be shown, a variety of conditions was respon- 
sible for the renal damage, but the clinical 
picture was quite uniform regardless of 
whether the lower nephron was most exten- 
sively diseased, both the upper and lower 
nephrons were involved, or the proximal con- 
voluted tubules were almost exclusively dam- 
aged (as is the case in bichloride of mercury 
poisoning). The cases studied were classified 
according to cause, as shown in Table 1. 


TABLE 1 


CLASSIFICATION OF 66 CASES OF ACUTE 
Toxic NEPHROSIS 


NUMBER RESULTS 
OF CASES Recoveries Deaths 

Bichloride of mercury . 20 14 6 
Crushing injuries ..... 4 0 4 
6 4 
Septicemia .. 4 0 4 
Arsenic 3 0 3 
Carbon tetrachloride ... 2 0 2 
Methyl alcohol is a 5 0 
Transfusion ..4 1 3 
Unknown poison . 4 1 3 
Miscellaneous toxins ... 6 3 3 

TOTALS .... . 66 29 37 
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The pathologic picture commonly encoun- 
tered grossly in toxic nephrosis usually fol- 
lows a definite pattern. The kidneys are swol- 
len and pale, and on cross section the bulging 
and the pallor of the cortex stand out in sharp 
contrast to the dark medullary cones. On his- 
topathologic examination it has been observed 
that in the distal convoluted tubules and in- 
volving the epithelium of the thick limb of 
Henle there are focal patches of cellular de- 
generation and necrosis. Some of the lumens 
contain casts of a heme compound. There 
may be moderate edema and cellular reac- 
tion in the interstitial tissue around the dam- 
aged tubules. 

Among pathologists of authority, there is 
no complete agreement regarding the nature, 
the extent and even the location of the maxi- 
mal damage of the tubular system in many 
of these cases of so-called toxic nephrosis. 
Allen® points out that there may be little or 
no evidence of serious damage and yet the 
patient dies of the disease. Therefore, I shall 
not go into further details of the histologic 
changes. 

The correlation between the kidney lesion 
and the clinical features, however, is of more 
importance. As yet, there is no unanimity of 
opinion regarding the relationship of the two. 
When the disease sets in, oliguria and anuria 
become the common denominators in all pa- 
tients presenting this syndrome. The anuria 
appears to follow the early shock phase or the 
initial phase of the syndrome and is probably 
directly related to the fall of arterial blood 
pressure below the critical level necessary to 
maintain glomerular filtration. Controversy 
has arisen regarding the pathogenesis of the 
oliguria and the anuria after shock has been 
corrected. Among the reasons given are that 
the tubules may be plugged and mechanically 
obstruct the flow of urine, thus causing failure 
of renal secretion. However, as pointed out 
by Moon,° this explanation is not consistent 
with the fact that only a relatively small pro- 
portion of the tubules are obstructed. Moon 
has never seen an instance in which more than 
20 per cent of the tubules were plugged. The 
remaining 80 per cent with unobstructed out- 
flow should be sufficient to prevent death from 


September 1952 


urinary retention. Another theory is that as 
the tubules become more greatly damaged the 
glomerular filtrate is absorbed completely 
back into the vascular system by the tubular 
epithelium as a sponge would do. This theory 
of so-called backlogging of the filtrate into 
the peritubular capillaries has been severely 
criticized for the reason that in many in- 
stances the tubular damage is not so exten- 
sive. Finally, the lack of oxygen (anoxia) 
seems to be a more widely accepted theory 
for the breakdown of renal function in these 
cases. 

The most characteristic feature of toxic 
nephrosis, if healing is to take place, is the 
power of regeneration of the tubular epitheli- 
um which completely restores the epithelial 
cells lining the tubules. Within the past few 
years, however, some authors, including 
French,’ have been led to believe that glo- 
merular manifestations may be present in all 
cases of toxic nephrosis. French discusses 
glomerulonephrosis as presented by the kid- 
neys in lower nephron nephrosis, and claims 
that the glomerular manifestations are the 
result of the renal ischemia and the toxic 
oliguria. Although minimal degenerative 
changes of the glomeruli are seen in toxic 
nephrosis, nevertheless the tubules are so ex- 
tensively disordered and the glomeruli so 
minimally diseased that probably the concept 
of toxic nephrosis as an entity separate and 
distinct from glomerulonephritis will survive 
for a long time. 

A clinical feature which is unique in these 
cases of toxic nephrosis is the development 
of the third phase or the so-called stage of 
diuresis. As Allen” points out, the sudden 
diuresis which heralds recovery of these pa- 
tients can hardly be correlated with a sudden 
healing of the tubular epithelium. After all, 
the proximal tubules are chiefly responsible 
for concentration of glomerular filtrate, and 
the epithelium of this portion of the upper 
nephron is strictly intact as indicated by the 
term lower nephron nephrosis. 

More of these problems concerning the 
pathogenesis of the oliguria, anuria and other 
clinical features must remain for further in- 
vestigative work, as the answer is not at all 
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clear at present. However, our own experi- 
ence would suggest that in toxic nephrosis the 
entire tubular apparatus and perhaps the 
glomeruli, too, to some extent, may be more 
or less maximally or minimally involved. 
Case 1, which | shall present, was one of bi- 
chloride of mercury poisoning in which it was 
generally admitted that the entire tubular 
system was severely damaged, and in this 
particular case the course ran identically the 
same pattern as in the other cases of so-called 
lower nephron disease. 


Clinical Course 


Despite the antecedent conditions which 
may precipitate toxic nephrosis, the clinical 
picture is quite uniform, beginning with 
shock followed by vomiting, fall in blood pres- 
sure, oliguria, anuria, azotemia, electrolyte 
disturbances and circulatory failure. 

The urinary picture is characterized by the 
presence of oliguria, and within several days 
and lasting for as long as two weeks as little 
as 100 ce. or less is excreted. The urine is 
apt to be smoky or bloody in appearance, 
and albumin, hematuria and granular and pig- 
mented casts are usually found. The specific 
gravity becomes fixed at around 1.010, and 
red cells and albumin may be evidenced for 
weeks or even months after the disease first 
becomes evident. 

In the first stage during shock the blood 
pressure may be subnormal, but gradually it 
rises to normal and by the fifth or sixth day 
hypertension may be seen. Occasionally it is 
seen developing after the diuretic phase has 
come and gone. Hypertension is one of the 
clinical manifestations of toxic nephrosis 
which may be deferred until the later stage of 
the disease, or it may not occur at all. 

Edema, in contrast to the edema seen in 
glomerulonephritis, does not make its appear- 
ance for several days or a week, and it is sel- 
dom intense. In many cases the generalized 
edema which arises is caused by the intrave- 
nous administration of fluids, resulting in pul- 
monary edema as a common cause of death. 

Azotemia and associated disturbances in 
the chemical composition of the blood begin 
to make their appearance immediately. The 
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nonprotein nitrogen level may reach levels of 
from 140 to 160 mg. per cent within the first 
two or three days. Anuria and oliguria are as- 
sociated not only with azotemia but also with 
certain changes in the electrolyte pattern of 
the plasma. It is difficult to predict the be- 
havior of the electrolyte pattern in each case, 
but there are several changes which usually 
occur that need special emphasis because of 
their important therapeutic implications. 

If the anuria persists, the potassium. in- 
creases, the sodium diminishes and the chlo- 
rides may be subnormal. If large amounts of 
fluids, as glucose solutions in distilled water, 
are given, the sodium and chloride may be- 
come so diluted that a hypochloremia and a 
hyponatremia may result. When the stage of 
diuresis sets in, an unusually large outflow of 
urine may carry out with it excessive amounts 
of sodium chloride and calcium; this may re- 
sult in a picture of spontaneous cure, but the 
cure is more apparent than real, as the patient 
may become worse and die as a result of the 
disturbed electrolyte balance. 

Hypochloremia is not always present, as we 
have seen patients with hyperchloremia, espe- 
cially those who have received an excessive 
amount of sodium chloride with an inadequate 
quantity of fluid. In one patient who had 
hyperchloremia with the typical listlessness, 
irrationality, delirium and coma, there was a 
gratifying response to treatment with fluids 
such as sodium lactate. As a rule, however. 
plasma chlorides decrease rather than_ in- 
crease. The decrease may vary from 100 to 
80 to 88 mEq. per liter. Seldom does it go 
below 80 unless there is an excessive loss of 
sodium chloride through vomiting or some 
other mechanism. 

Hand in hand with oliguria, acidosis de- 
velops. The carbon dioxide-combining power 
may be decreased to 16 mEq. or less. The 
acidosis is the result, of course, of the reten- 
tion of sulfates and phosphates and of organic 
acids. The serum sodium bicarbonate be- 
comes reduced because the retained acids are 
stronger than carbonic acid and displace 
bicarbonate from its sodium partner. The 
close relationship of sodium and bicarbonate 
and chlorides may be severely disturbed in 
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any renal impairment. Therefore, it is always 
necessary to analyze the serum and sodium 
directly (flame spectrophotometer ) if restora- 
tion of body fluids is to be established. 

It must be kept in mind that hyponatremia 
and hypochloremia not only may be the result 
of excessive loss of the ions through the 
bowels and urine but also may be caused by 
dilution of extracellular fluid by excessive 
water intake and by a shift of these ions into 
the cells themselves. In phase three (diuresis ) 
the urine volume may range between 3 and 
12 liters a day. This may carry off not only 
water but also a great amount of sodium and 
chlorides. 


Treatment 


Acute renal diseases may differ from one 
another in etiology, pathology and natural 
course, but certain findings are common to 
all of them, namely, oliguria, anuria and 
azotemia. The chief aims of treatment are to 
tide the patient over the critical period of 
anuria and uremia and to give the kidney a 
chance to carry on its own work when tubular 
regeneration takes place; this regeneration 
occurs in approximately two weeks. Treatment 
is directed toward preventing impending heart 
failure, cerebral damage or uremia—the re- 
sults of renal dysfunction, 

While there is no unanimity of opinion as 
to the cause of heart failure in toxic nephro- 
sis, several factors have been considered: 
hypertension, hypervolemia and the causal 
disease of nephrosis itself. Once heart failure 
has developed, it is difficult to control. Our 
efforts, then, must be directed toward pre- 
venting its onset by (1) absolute rest in bed, 
(2) use of digitalis, (3) careful administra- 
tion of optimal amounts of intravenous fluids 
and (4) venesection and the withdrawal of a 
pint of blood if the venous pressure is elevated 
and if pulmonary edema develops. 

The second great danger to a patient with 
renal insufficiency is the so-called hyperten- 
sive encephalopathy. These convulsions have 
little or nothing to do with the retention of 
nitrogen or with the azotemia which occurs 
during the renal insufficiency. The course of 
events which leads to convulsions consists of 
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hypertension followed by elevation of cerebral 
spinal fluid pressure and then by edema of 
the brain. Twitching and convulsion-like sei- 
zures may occur if the blood calcium sinks to 
an abnormally low level; these can be con- 
trolled, of course, by proper administration 
of calcium. However, the genuine convul- 
sions of hypertensive encephalopathy require 
much more rigorous treatment. Clinically, 
hypertensive encephalopathy may be ushered 
in by convulsions, blindness and coma, and 
may result in death. Many authors feel that 
edema of the brain is the most important 
factor in causing the convulsions; on the other 
hand, Volhard,* among others, is convinced 
that the chief disturbance is a generalized 
vasoconstriction of the arterioles of the brain. 
Whatever the cause, however, it is the cerebral 
ischemia which induces the symptoms. The 
chief therapeutic agent is magnesium sulfate 
given in doses of 20 cc. of 20 per cent solu- 
tion intravenously every four hours or until 
convulsions and blood pressure are controlled. 
Other measures, such as 50 cc. of 50 per cent 
glucose given intravenously and the with- 
drawal of spinal fluid, have also been em- 
ployed. Venesection, especially if the blood 
pressure is persistently high, may prevent 
damage to the brain. 

The third complication is genuine azotemia 
merging into uremia. Azotemia and uremia 
are not synonymous. Azotemia indicates mere- 
ly a rise in the nonprotein nitrogen of the 
blood, while uremia is a clinical disorder 
characterized by a disturbance in the chemi- 
cal composition of the blood as well as by the 
classic features of uremia—vomiting, deliri- 
um, stupor, coma and death. 

As the nonprotein nitrogen rises and azo- 
temia becomes established, the electrolyte 
pattern of the blood stream becomes dis- 
turbed, and this requires the proper use of 
intravenous fluids. Not only must the hydra- 
tion of the body be’ maintained, but acidosis 
and other abnormalities of the chemical com- 
position of the blood also must be corrected. 
Six determinations are most frequently used 
to ascertain the disturbances in the blood 
stream: (1) nonprotein nitrogen; (2) sodium 
and chloride; (3) albumin-globulin ratio; 
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(4) carbon dioxide-combining power; (5) 
serum potassium, and (6) calcium and phos- 
phorus. 

After the blood disturbances are deter- 
mined, proper administration of the correct 
quantity of fluids is then necessary to over- 
come the dehydration and the altered com- 
position of the blood. There are four kinds of 
fluids to be considered: (1) glucose solu- 
tions—5 per cent in distilled water to over- 
come azotemia and promote diuresis; (2) 
normal sodium chloride if hypochloremia is 
present; (3) sixth-molar sodium lactate or 3 
per cent sodium bicarbonate to overcome 
acidosis, and (4) blood transfusions, plasma 
infusions or serum albumin administered to 
correct the abnormal albumin-globulin ratio. 
An old rule that is wise to follow is that no 
electrolyte should be given unless chemical 
analyses reveal the necessity of doing so. To 
combat dehydration, the rule is to give 5 per 
cent glucose in normal sodium chloride solu- 
tion when precise knowledge of electrolyte 
abnormalities is lacking. 

Most authors believe that the quantity of 
fluids which should be given each day is the 


amount required to cover the insensible loss. 


of water through the skin, the lungs and the 
bowels, plus the amount of urine passed. As 
the insensible quantity of fluid is approxi- 
mately 800 to 1000 cc. a day, this amount 
must always be administered plus that lost in 
the urine. Fluids may be given without fear 
if one administers 1000 to 1500 cc. a day; 
quantities above this amount may lead to un- 
favorable circumstances. 

The conservative treatment of these pa- 
tients is usually followed by gratifying results. 
The important principles involved in con- 
servative therapy have been reported in an 
excellent article by Strauss.* He was prompted 
to warn against overenthusiastic use of intra- 
venous fluids in these cases of oliguria, as 
such measures often cause heart failure, pul- 
monary edema and death. He outlines the 
treatment which is now considered almost 
routine in the following manner: In the first 
stage, treatment is directed toward restoring 
normal blood volume and blood pressure and 
overcoming shock. The use of blood and 
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blood plasma is important in this stage. If 
the cause of the disease is bichloride of mer- 
cury poisoning, BAL must be used promptly. 
In stage two, the prevention of heart failure, 
acidosis and disturbances of fluid and electro- 
lyte balance is the chief feature. It is in this 
stage that the plasma sodium chloride, potas- 
sium and bicarbonate must be observed close- 
ly, and the amount of fluid given during the 
24 hour period must not be excessive. The 
third stage is that of diuresis. Strauss em- 
phasizes the careful administration of fluids 
in both the anuric and the diuretic phase of 
lower nephron nephrosis. He outlines a regi- 
men consisting essentially of the replacement 
of water loss and the furnishing of 100 gm. 
of dextrose daily, which he believes permits 
many patients to survive long enough to re- 
cover spontaneously. 

Hoffman and Marshall” have advocated the 
administration of large quantities of fluid to 
expand the extracellular spaces and dilute 
the toxic substances producing edema in the 
severe oliguria and anuria seen in cases of 
lower nephron nephrosis. Six patients with 
lower nephron nephrosis from a variety of 
causes were managed by this regimen. Five 
of the 6 patients recovered; the sixth died 
from uremia and heart failure five days after 
the onset of diuresis. The authors concluded 
that observations on the clinical course of 
these patients and the progressive changes in 
serum and urinary chemical findings lead to 
the belief that the major lesions are dimin- 
ished renal blood flow and loss of specific 
function of the lower portion of the nephron. 
Recovery appears to be initiated by an in- 
crease in effective renal blood flow and to be 
continued more slowly by improvement in 
specific function of the damaged tubules. 

Bull and his associates'® have outlined their 
experience in the conservative treatment of 
anuric uremia by the accurate control of 
water, mineral and nitrogen balance. During 
the anuric phase the fluid intake balances the 
insensible water loss. The diet is completely 
nitrogen-free and mineral-free and high in 
calories to depress endogenous nitrogen me- 
tabolism. To ensure an adequate and accurate 
intake of water and calories, a mixture of fat 
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and glucose in water is given by intragastric 
drip. During the phase of recovery diuresis, 
the management is modified to replace the 
urinary loss of water and minerals. 

Repeated replacement transfusions in_pa- 
tients in the anuric phase of lower nephron 
nephrosis have been reported by Dausset."! 
Of 44 patients submitted to this form of ther- 
apy, there were 29 recoveries. Dausset feels 
that this method of treatment is an efficient 
one, although the method has the disadvan- 
tage of requiring large quantities of relative- 
ly fresh blood of a compatible type. Another 
objection to this method is the possibility of 
the transmission of the virus of homologous 
serum jaundice. These disadvantages, how- 
ever, are greatly compensated by the utility 
of the method. 

Within recent years a great deal of interest 
has centered around the use of artificial meas- 
ures for eliminating the toxic metabolites from 
the body. These include duodenal lavage, 
peritoneal lavage and the artificial kidney. 
Personal experience with peritoneal lavage 
has led us to discontinue its use entirely, as it 
was quite unsatisfactory. However, during the 
past year, gratifying results have come from 
use of the Kolff type of artificial kidney. 
Merrill and his associates'* have reported 
their results with the artificial kidney in 60 
instances (43 patients). They feel the ap- 
paratus is effective in removing specific dif- 
fusible substances from the blood by continu- 
ous dialysis, especially in those cases of acute 
renal insufficiency complicated by spontane- 
ous potassium intoxication. 

In our experience, the artificial kidney has 
been a lifesaving measure in several cases. 
It must be emphasized that this instrument 
is merely one for dialyzing the blood and re- 
moving urea and the toxic substances of me- 
tabolism which may be retained. In this way 
the patient is tided over the period of uremia 
into a stage of the disease in which regenera- 
tion naturally occurs and the function of the 
kidney is restored. The artificial kidney has 
been important in controlling the electrolyte 
balance and the volume of the blood itself. 
Perhaps its most important features are the 
conversion of a hypervolemia into a normal 
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volemia and the prevention of cardiac dilata- 
tion, pulmonary edema and death. 

It has been our custom not to use the arti- 
ficial kidney until about the seventh or eighth 
day of oliguria. If, by that time, spontaneous 
recovery is not occurring, we believe it is 
better to use the artificial kidney and not wait 
for further complications which may be fatal. 
While our experience with the artificial kid- 
ney has not been such that we have become 
enthusiastic, neither have we become dis- 
heartened. It is of value in diseases which 
are reversible, such as acute toxic nephrosis, 
acute glomerulonephritis or acute obstructive 
uropathies. With proper personnel, careful 
use of the instrument and careful selection of 
patients, the artificial kidney is an instrument 
of great value. Case 2 presented in this paper 
is an example of a successfully treated patient. 


Case Reports 


Case 1—-A 39 year old white man entered 
another hospital on September 1, 1951, after 
having ingested 3.5 gm. of bichloride of mer- 
cury. This had been followed immediately by 
burning of the mouth, nausea and retching, 
with emesis of small amounts of bright red 
blood. 

The urine specimen was described by the 
patient to be of normal color and quantity. 
He became anuric at noon on the day follow- 
ing ingestion of the toxin. From the second 
to the eighth day the patient remained com- 
pletely anuric. Progressive dyspnea was noted 
during this period, and there was diarrhea 
consisting of 15 to 20 watery stools a day. 
On the second day he received 6000 cc. of 
parenteral fluids and on each subsequent day 
he was given 3000 cc. of parenteral fluids. 
On the afternoon of the eighth day he passed 
a “cupful of clear, yellow urine.” During this 
period of hospitalization he took only small 
amounts of fluid by mouth. 

On the ninth day of his illness, the patient 
was transferred to this hospital for evaluation 
and possible dialysis with the artificial kidney. 
Physical examination revealed an alert, mod- 
erately ill and dyspneic white man. His tem- 
perature was 99° F, rectally. Examination of 
the throat revealed marked edema of the 
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TABLE 2 (CASE 1) 


CONSERVATIVE MANAGEMENT OF PATIENT WITH BICHLORIDE OF MERCURY PoISONING, SHOWING AMOUNTS OF 
PARENTERAL FLUIDS GIVEN AND IMPROVEMENT IN ELECTROLYTE PATTERN 


URINARY OUTPUT PARENTERAL FLUIDS SODIUM DIOXIDE NONPROTEIN 
TREATMENT (cc.) FLUIDS (cc.) (mEq.) | (mEq.) | (mEq) gravity) 
2-8 Complete anuria; | (2) 6000 ce. Small amounts (3) 66.6 _ 
100 ce. clear urine} (3-8) 3000 cc. (indefinite) (4) 68.0 
on eighth day | (5) 92.0 | 
9* 685 1000 ec. 10% 580 1,006 
glucose N/S 
10 41595 «| 300 ce. 3% 510 15.1 | 804 | 152 | 130.7 | 1.007 
NaCl; 1000 ce. 
M/6 lactate 
3690 1000 cc. M/6 980 3223) | 147} 1.007, 
lactate; 2000 
cc. 5% G N/S 
| 1000 ee. M/6 900 165 829 | 185 “1.006 
lactate; 2500 cc. 
N/S; 300 ce. 
3% NaCl 
13 5260 2000 ce. N/S; 2000, 1180 1346) «890 | 203 | J15 | 1.007 
ec. 5% G D/W 
14 5430 1000 cc. N/S; 2000 2060 14000) %8 | 216) | 1010 
ce. 5% G D/W 
15 4055 1000 cc. N/S; 2000 2410 145.0} 10.0 | 218) — 1.010 
ce. 5% G D/W 
18 2550 1000 ce. 5% 1740 1435 | 105.0 | 226 | 55.3 | 1012 
G D/W 
21 1840 0 2720 1400 | 106.0 | 229} | 1014 
*Day of admission to Milwaukee County General Hospital. 


soft palate and lateral pharyngeal walls with 
grayish black areas of frank necrosis along 
the edge of the soft palate and on the pharyn- 
geal walls. Examination of the neck revealed 
slight venous distention; the lungs were dull 
over the lower half of the right chest pos- 
teriorly and over the lower third anteriorly, 
with increased tactile and vocal fremitus over 
this area posteriorly. Breath sounds were 
bronchial in type with scattered coarse, dry 
rales. A few fine rales were present in the left 
base posteriorly. Examination of the heart 
showed sinus rhythm, rate 80, grade I apical 
systolic murmur, no friction rub, no enlarge- 
ment. Blood pressure was 138/40/20. The 
abdomen was distended and moderately tym- 
panitic; no fluid wave was present. Bowel 
sounds were of normal pitch and hyperactive. 
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A trace of pretibial edema was noted. Rectal 
examination disclosed sensation of edematous 
mucosa to the palpating finger; there was a 
small amount of watery, tan material in the 
rectum. 

Hospital course—On the day of admission 
the patient’s urinary output was 685 cc. On 
the following morning, as the artificial kidney 
was in the process of being set up, the patient 
suddenly had a diuresis of several thousand 
cubic centimeters of urine, making the dialysis 
unnecessary. The patient was then treated con- 
servatively. Daily blood chemistries were ob- 
tained. The urinary output was carefully 
measured, and the patient’s fluid intake was 
adjusted according to the amount of fluid 
which he took by mouth, the urinary output 
and adjustment for insensible loss. The pa- 
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tient’s electrolyte pattern progressively im- 
proved with cautious management of his par- 
enteral fluids, as shown in Table 2. Four days 
after admission to this hospital, his diarrhea 
had completely subsided and his oral intake 
of fluid had improved. His highest nonprotein 
nitrogen was 130 mg. per cent, on the tenth 
day of his disease. 

He was discharged completely recovered 
on the twenty-sixth day of his disease. 

Case 2—A 25 year old white woman enter- 
ed another hospital for delivery. Hemorrhage 
occurred post partum. Following a second 
hemorrhage, the patient lapsed into a state 
of shock. Transfusions were given daily for 
four days. After the first transfusion the pa- 
tient abruptly became anuric. The daily out- 
put of urine from the second through the sixth 
day varied from 45 to 65 cc. As the result of 
parenteral fluids given in excessive amounts, 
pulmonary edema, anasarca, confusion and 
heart failure became imminent. 

She was transferred to this hospital by air- 
plane for treatment by means of the artificial 
kidney. The physical findings were pulmonary 
edema, mental confusion, tachycardia and a 
blood pressure of 160/110. On routine con- 
servative treatment she continued to get 
worse. On the ninth day after onset she was 
lethargic, confused and incoherent. Examina- 
tion of the heart revealed a gallop rhythm 
at the rate of 110. No murmurs were heard. 
Examination of the lungs revealed bilateral 
pulmonary edema. The abdomen was slightly 
distended. The neck veins were distended, 
and the venous pressure was greatly in- 
creased. Generalized edema was present. 

It was decided that unless something radi- 
cal was done this patient was in imminent 
danger of death. She was placed on the arti- 
ficial kidney and dialyzed for 5.5 hours. (See 
Table 3.) After dialysis the nonprotein nitro- 
gen dropped from 173 to 129.5 mg. per cent. 
The patient became rational and stated that 
she felt very well. The neck veins flattened 
out, gallop rhythm of the heart disappeared, 
but the blood pressure remained the same— 
160/110. 

During the next four days conservative 
treatment was instituted. Eight hundred to 
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TABLE 3 (CASE 2) 
Resutts oF Use or ARTIFICIAL KIDNEY 


BEFORE AFTER 

January 9, 1950: dialysis 5.5 hours 
Nonprotein nitrogen, mg. per cent . .173.0 129.5 
Carbon dioxide, volume per cent .... 37.8 38.8 
Sodium, mEq. ............... ..... 138.9 133.6 
Potassium, mEq. .............. .. 69 6.7 

January 15, 1950: dialysis 5 hours 
Nonprotein nitrogen, mg. per cent . .180.4 108.0 
Urea, mg. per cent ................ 98.3 85.0 
Carbon dioxide, volume per cent ... 38.6 46.1 
Sodium, mEq. .................... 137.0 140.0 
Potassium, mEq. .................. 6.1 7.5 


1000 cc. of intravenous fluids were given 
daily, but the urinary output remained below 
100 cc. in 24 hours. Red cell masses were 
given, which increased the red blood cell 
count to normal. On the fourth day after the 
dialysis she became worse. Gallop rhythm re- 
turned, pulmonary congestion developed and 
she complained of dizziness. The blood pres- 
sure suddenly rose to 190/120, and within 
the next six hours she had five generalized 
convulsions which could not be relieved by 
the usual measures, such as magnesium sulfate 
intravenously. The patient was digitalized. 
Convulsions continued. Pulmonary edema be- 
came worse. The heart beat became irregular. 
Again it seemed as if death were imminent. 

She was dialyzed again for five hours in 
an attempt to reduce blood volume and pul- 
monary edema. Following the second dialysis 
the patient again felt greatly improved and 
the next day the urinary output rose abruptly 
to 3 liters. The blood pressure was reduced 
to 160/100, gallop rhythm subsided, pul- 
monary edema cleared, and the blood chemis- 
tries returned gradually to normal (Table 3). 

The patient was discharged 30 days after 
the onset of the anuria. A three month follow- 
up period showed blood pressure and urine to 
be normal and funduscopic examinations 
negative. 


Summary 


1. Many names such as hemoglobinuric 
nephrosis, crush syndrome, toxic nephrosis 
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and lower nephron nephrosis have been ap- 
plied to the disease characterized by a degen- 
eration of the distal convoluted tubule and 
an almost identical picture of acute renal in- 
sufficiency with anuria, oliguria and uremia. 
From our observations of these acute tubular 
disorders, it is our opinion that the term 
“acute toxic nephrosis” is the one of choice, 
as in many instances the proximal convoluted 
tubule is damaged as well as the distal tubule. 

2. The pattern of renal dysfunction and the 
clinical course in nearly all patients are prac- 
tically the same regardless of the nature of 
renal damage. First there is a period of shock 
or near shock; second, a stage of anuria and 
oliguria, and finally, after a few weeks, ter- 
mination in an abrupt onset of diuresis and 
recovery, or death from uremia or heart fail- 
ure or both. This identical clinical picture is 
exemplified by case reports, especially of bi- 
chloride of mercury poisoning in which the 
proximal tubules are heavily damaged and 
yet the clinical picture is exactly like that of 
lower nephron or hemoglobinuric nephrosis. 

3. A study of 66 cases of toxic nephrosis 
seen at the Milwaukee County Hospital is 
presented. 

4, As yet there is no correlation between 
the kidney lesion and the clinical features 
but, once the disease sets in, oliguria and 
anuria become the common denominators. 
More of the problems regarding the patho- 
genesis of these clinical features must remain 


for further investigative work. However, our 
own experience with these cases would sug- 
gest that in toxic nephrosis the entire tubular 
apparatus and perhaps the glomeruli, too, to 
some extent, may be more or less maximally 
or minimally involved. 

5. The clinical picture is presented and 
discussed. 

6. The chief aim of treatment is to tide 
the patient over the critical period of anuria 
and uremia and to give the kidney a chance 
to carry on its own work when tubular re- 
generation takes place, which occurs in ap- 
proximately two weeks. Treatment is directed 
toward preventing impending heart failure, 
cerebral damage or uremia—the results of 
renal dysfunction, especially the electrolyte 
imbalance. Conservative treatment of these 
patients is often followed by gratifying re- 
sults. However, within recent years a good 
deal of interest has centered around the use 
of artificial measures for eliminating the toxic 
metabolites from the body in an attempt to 
tide the patient over a critical period of ure- 
mia and give the kidney a chance to be re- 
stored to normal. Our experiences have been 
mostly with the use of the artificial kidney. 
It has been our custom to use the artificial 
kidney on about the seventh or eighth day 
in cases in which there are no signs of spon- 
taneous recovery. The case of a patient suc- 
cessfully treated by this method is presented 
in detail. 
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The Treatment of Narcotic Addiction 


VICTOR H. VOGEL* 


United States Public Health Service Hospital, Lexington, Kentucky 


Treatment of the in- 
dividual narcotic ad- 
dict, particularly with 
regard to his physical 
withdrawal, will be em- 
phasized in this discus- 
sion. These remarks, 
unless otherwise indi- 
cated, refer to opiate 
drugs. 
Dr. P. O. Wolfe of V. H. VOGEL 
the World Health Or- 

ganization recently said, “It is scarcely a 
paradox to say that the best way to be cured 
of addiction is not to become an addict, and 
the best weapon against addiction is the pos- 
session of a normal psyche.” 

This places the emphasis on psychiatry and 
mental hygiene for the elimination of the 
addiction-prone individual from our popula- 
tion. Others place the emphasis elsewhere, 
saying, “Prevent the addict from getting the 
drug and he will cure himself, and if unable 
to get the drug he will stay cured.” This 
proves what I have often said—that drug ad- 
diction arises when a person who wants to 
take an addicting drug gets an addicting 
drug. The problem can be attacked on several 
fronts, including the enforcement of laws to 
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The principles of treatment of narcotic 
addiction are outlined, with emphasis on 
the management of withdrawal. Special dis- 
cussion is given to the substitution of 
methadone for other opiates before with- 
drawal. Dangers of barbiturate addiction 
are discussed. 


make it difficult or impossible for the addict 
to get a drug of addiction. This is important 
from the international level right on down. 
By international level, | mean the interna- 
tional covenants and treaties arrived at by 
the United Nations and before that by the 
League of Nations, to limit the amount of 
opium produced in the world to that needed 
for medical purposes and to see that it gets 
only into legal medical channels. In addition, 
however, to the enforcement of narcotic laws 
we need more research as to the nature of 
addiction and better methods of treatment. 

The first quotation I mentioned indicates 
that, in another way, the problem is as broad 
as the whole national mental health program, 
the purpose of which is to reduce the num- 
ber of maladjusted people in our communi- 
ties and thus reduce the number of addiction- 
prone people who want to take drugs. This is 
a long-range program but perhaps the sound- 
est approach of all. 

Then, of course, comes the treatment of 
the individual addict not only because of 
humane reasons but also because each addict 
is a focus of “infection” for others. 

Almost invariably the addicts we see at 
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the Lexington hospital give a history of hav- 
ing started to use drugs after association with 
and under the influence of other addicts. The 
only notable exceptions are the few genuine 
medical addicts who become addicted acci- 
dentally in the course of treatment of a serious 
medical or surgical condition. A good por- 
tion of this group are also addiction-prone 
people in their personality tempera- 
ment. It is just an accident that they hap- 
pened to make the acquaintance of drugs in 
that_ way. Emotionally normal and _ stable 
people who become acquainted with drugs 
through medical treatment are not likely to 
become chronic recidivistic addicts because 
they derive no special pleasure from habit- 
forming drugs, except the negative one of 
the relief of pain. Once removed from drugs, 
they do not have the strong drive of the true 
addiction-prone individual to relapse to their 
use. Only 5 per cent of 1000 consecutive 
cases at Lexington were considered true acci- 
dental addicts. 

In the treatment of the individual there are 
five steps, as follows: 

1. The physical withdrawal or handling of 
the abstinence syndrome. I may add that the 
patient should be prepared psychologically 
for undergoing treatment, because usually 
you cannot force a patient into treatment 
against his wishes and hope for success. 

2. Following the withdrawal phase is a 
period of convalescence similar to the con- 
valescence from any acute illness. The patient 
has been very ill and needs two or three weeks 
to regain his strength and weight (these pa- 
tients have voracious appetites). He needs 
supportive treatment for accompanying medi- 
cal or surgical conditions. 

3. Attention must be directed to the psy- 
chologic dependence on drugs. As I have said, 
an addict is someone who wants to take drugs. 
If you cannot correct his attitude and think- 
ing about the desirability of drugs, he will 
relapse for the same reason he took to drugs 
in the first place. For this reason psychiatric 
attention is usually necessary for successful 
treatment of the addict. 

4. A continued period of rehabilitation 
and supportive therapy for four to six months 
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is needed. We know from research at Lexing- 
ton that physiologic traces of addiction re- 
main in the body for as long as five or six 
months after drugs are stopped. Then, too, 
psychologically the ex-addict needs a period 
of at least four to six months without drugs 
if he is not to succumb to the temptation of 
rapidly reverting to dependence on drugs in 
his day-by-day existence. 

5. There should be community follow-up of 
a very careful nature. Probably the biggest 
factor in failure of treatment at the Lexing- 
ton hospital, and presumably of any other 
institutions which treat addicts, is the failure 
of the community to help patients make a re- 
adjustment—new friends, mental hygiene 
guidance, occupational or vocational help; 
any kind of community interest is helpful 
which makes them feel that someone cares 
whether or not there is a relapse to addiction. 


Principles of Treatment 


There are four general principles in the 
treatment of an addict: 

1. There must be an element of compulsion. 
Don’t think that I am contradicting what | 
said before. A patient must want to start 


‘ treatment if that treatment is to be success- 


ful. At the same time, there must be some 
way to hold him under treatment during the 
period when he almost certainly will change 
his mind about wanting it. This occurs at two 
different periods of treatment: (a) during 
the withdrawal phase when the memory of 
the drug is so acute that he feels he will in- 
stantly be well again if he can just leave the 
hospital and obtain it; (b) after about two 
months when he becomes so well, so full of 
pep and ginger, he is anxious to get out and 
prove to himself and to his family that he 
is cured. 

2. The addict must be treated in a closed 
type of institution. Drug addicts cannot be 
treated successfully in the wards of a general 
hospital or in an open hospital without a 
fence, where mail comes in without being 
censored, where visits with friends and rela- 
tives are allowed without being auditioned, 
and under a system that allows passes to 
town. 
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FIGURE 1. United States Public 
Health Service Hospital, Lexing- 
ton, Kentucky. 


3. The hospital should be a specialized 
type of institution, psychiatrically dominated 
or determined in its approach. True, the man- 
agement of physical withdrawal is chiefly a 
medical matter but the important subsequent 
treatment must be psychiatric in nature if 
relapse and readdiction are to be prevented. 
It should not be a mental hospital where 
psychotic patients are treated, because less 
than 2 per cent of drug addicts are psychotic 
and the addicts do not like to be thrown in 
with mental patients of that category. Fur- 
thermore, psychopaths and psychoneurotics 
are very susceptible to the idea of addiction. 
If you treat nonaddict psychopaths and psy- 
choneurotics with the addict group, the non- 
addicts very likely may be exposed to things 
that they should not learn about addiction. 

4. Facilities must be available to provide 
the type of treatment I have described over 
a period of four to six months. Following the 
acute infirmary portion of their treatment 
addicts should have the kind of occupational 
therapy which does a worthwhile job. In 
order to give them the stamina and back- 
ground for living without drugs after they 
leave, it must be a real occupational assign- 
ment, full time if possible and related to a 
future vocational plan. 

At the Lexington hospital about half of 
our patients are federal prisoners; a few are 
federal probationers; the rest are voluntary 
patients. We have a great deal of trouble in 
giving satisfactory treatment to the latter 
group because of their voluntary status. Usu- 
ally they will not stay for complete treatment 
if it is within their power to leave. We have 
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devised a plan known locally as the “Blue 
Grass Procedure.” Under this plan, if a vol- 
untary patient has left against our advice, in 
order to be readmitted he must go before a 
local Kentucky court and commit himself to 
our jurisdiction; under these conditions we 
can hold him. This is frequently necessary 
before a voluntary patient can be successfully 
treated. 

Where should withdrawal be undertaken? 
It should not be undertaken in the office or 
in the home. These patients have lost the 
power of self control with regard to the use 
of drugs, and if withdrawal could be accom- 
plished outside of a closed institution it could 
be done at home. The doctor should not try 
to do it in an outpatient clinic or office, not 
only because he is almost certainly courting 
failure, but also because the Bureau of Nar- 
cotics looks with a jaundiced eye upon the 
prescription of drugs in an outpatient or office 
setting for the purpose of curing addicts. 

When should withdrawal be undertaken? 
It should be undertaken immediately unless 
there is some temporary medical contraindi- 
cation which would cause the withdrawal to 
be postponed. Once a decisicn is made the 
physician should encourage the patient to 
start withdrawal treatment at once. In less 
than 1 in a 1000 admissions at Lexington do 
we find any physical contraindications to 
withdrawal. It is surprising to note the degree 
of infirmity which is compatible with with- 
drawal from narcotic drugs. 

The type of withdrawal may be abrupt, 
rapid or prolonged. Abrupt withdrawal is 
inhumane if real physical dependence has 
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developed. Prolonged withdrawal is also in- 
humane because it prolongs the emotional 
discomfort and tension. We think that rapid 
withdrawal for 3 to 14 days is indicated. 

At Lexington during the years 1935 to 
1948 we practiced rapid reduction of the 
drug of addiction. Since 1948 we have sub- 
stituted methadone because the withdrawal 
from methadone is less acute than that from 
morphine or heroin. Cross tolerance exists so 
you may substitute methadone for any other 
opiate and subsequently achieve an easier 
withdrawal from the methadone. 

The Lexington hospital (Figure 1) is lo- 
cated in a 1000 acre tract of blue grass land 
which provides the various occupational out- 
lets needed for addicts during prolonged treat- 
ment. This was known in its first years as the 
Narcotic Farm, which, of course, was a name 
that was not enjoyed by either our patients 
or their relatives who had to indicate the 
address on their correspondence. It) was 
changed shortly afterward to its present 
name of United States Public Health Service 
Hospital. As a matter of fact, in the first few 
years several inquiries were sent to the Fed- 


presumed to be sold there. 

In any handling of narcotic addict patients 
during withdrawal or in any research which 
involves the evaluation of the patient, it is 
important to differentiate between the subjec- 
tive complaints of the patient and the objec- 
tive findings. An experienced observer can 
rate the objective signs and obtain a mathe- 
matical evaluation of the degree of withdrawal 
(Table 1). If these signs are frequently ob- 
served and recorded, they give a good index 
on which to base the management of with- 
drawal.' 

Figure 2 shows curves indicating the sever- 
ity of abstinence on the basis of objective 
findings for four of the most commonly used 
opiate drugs. It shows the severity of with- 
drawal reaction after abrupt withdrawal of 
morphine, codeine, meperidine and metha- 
done, respectively, during a 12 day period. 
The abstinence curves for these four drugs 
vary, the worst being almost grade 4 accord- 
ing to the point scale shown in Table 1. 
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TABLE 1 
SIMPLE CLINICAL SYSTEM FOR EVALUATING 
OF ABSTINENCE SYNDROME 
MILD (-+-) MODERATE +- ) 
Yawning Gooseflesh 
Lacrimation Dilated pupils 
Rhinorrhea Anorexia 


Perspiration Muscle tremor | 


MARKED (-|- ) SEVERE 


Insomnia Emesis 


Restlessness Diarrhea 


eral Narcotic Farm for price lists of narcoties.. 


Hyperpnea Weight loss (5 pounds in 


Elevation of blood 24 hours) 


| pressure 


Intensity Or ABSTINENCE 
GRADES 


Days Or ABSTINENCE 


Abstinence From MorPHINE 
-o-o- Abstinence From CODEINE 
+t Abstinence From MEPERIDINE 
Abstinence From METHADONE 


FIGURE 2. Comparative intensity of abstinence from 
various drugs. 


The property of methadone to give less 
severe but more prolonged abstinence is use- 
ful in the clinical management of withdrawal 
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of other opiates. Figure 3 shows the average 
withdrawal pattern of a group of 10 patients 
who at first were abruptly withdrawn from 
narcotics—morphine in this case. They were 
taking 6 gr. a day; the acute peaks on the 
lefthand side show the average abstinence of 
2 groups of 5 patients who were abruptly 
withdrawn from morphine in order to evalu- 
ate the degree of abstinence illness. 

After determining that they had severe 
physical dependence, they were again sta- 
bilized by putting them back on morphine 
so that they were perfectly comfortable. 
Then 5 patients were gradually withdrawn 
from morphine. Abstinence reached grade 2 
at one point and gradually tapered off until, 
after about nine days, it had disappeared. 

In the other group methadone was then 
started, with the result that the abstinence 
picture was less severe at any one time and 
therefore more pleasant and acceptable to the 
patient. Note that methadone has to overlap 
the administration of morphine because it is 
absorbed more slowly and it is slower to build 
up a degree of saturation in the body. In the 
therapeutic substitution of methadone for 
morphine there must be an overlap of at least 
one day in the administration of the drugs 
or abstinence of morphine begins before the 
effect of methadone begins. 

We routinely substitute methadone for 
morphine in our opiate cases if the patient 
has a substantial habit. 

I will describe the exact procedure for this 
substitution as we use it in our day-by-day 
clinical management: 

If there is no withdrawal distress evident 
at the time of admission but the history indi- 
cates that opiate drugs were taken up to that 
time, the patient is started on 5 mg. of meth- 
adone, administered subcutaneously, three 
times a day. If he shows objective signs of 
withdrawal at the time of admission or if he 
develops such signs after being placed on the 
initial dose of 5 mg. three times a day, then 
methadone is administered according to the 
severity of withdrawal as rated according to 
the table of signs shown. 

Ten milligrams three times a day is given 
for a moderate or plus 2 withdrawal intensity; 


September 1952 


REDUCTION OF 
MORPHINE 


SUBSTITUTION AND REDUCTION 
OF METHADONE 


Intensity Or Aastinence - CuinicAL Graves 


EER 
DAYS 
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MeTHapone 


FiGuRE 3. Treatment of physical dependence on mor- 
phine by substitution and reduction of methadone as 
compared to reduction of morphine (10 cases). 


15 mg. of methadone three times a day is 
given for marked or plus 3 grade of with- 
drawal; or 20 mg. three times a day for severe 
grade 4 abstinence. After about 24 hours of 
methadone therapy, the dosage is reduced as 
rapidly as possible without allowing absti- 
nence signs in excess of grade 2 severity to 
develop (usually not more than 10 days). 

It has been found that the dosage can be 
reduced quite rapidly at the beginning, and 
more slowly near the end, of the withdrawal 
period. Narcotics should never be given in- 
travenously, nor should a patient be allowed 
to administer drugs to himself during with- 
drawal management. 

With methadone mild abstinence signs are 
still observed, but much less than during rapid 
reduction of morphine or heroin. Because ad- 
dicts do not willingly bear even minimum dis- 
comfort, they may complain bitterly during 
methadone reduction, much as they do dur- 
ing morphine reduction, but the objective 
signs of withdrawal distress are much milder. 
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It is not safe to believe a patient regarding 
the amount of drugs that he has been taking. 
If you try to do this and adjust the dose 
accordingly, you may poison the patient. 
For obvious reasons he may exaggerate the 
amount he has been taking in an effort to 
ameliorate the speed of reduction, or he may 
be genuinely ignorant of the amount he has 
been taking. If he has been buying bootleg 
narcotics they were cut, perhaps, to a point 
where they were 95 per cent adulterant and 
only 5 per cent narcotic. Therefore if he 
really thinks he was taking 6 gr. a day and 
you believe him and give him an adequate 
dose according to that statement, you may 
poison or even kill him. 

During withdrawal management it is rare- 
ly necessary to give any substantial propor- 
tion of the known self dosage in order to al- 
leviate the symptoms. For example, in the 
straight reduction of morphine without sub- 
stitution of methadone it is rarely necessary 
to give more than \%% gr. of morphine every 
six hours to prevent entirely the appearance 
of abstinence during the first two days of 
withdrawal. Usually 44 gr. or 15 mg. suffices. 
You can handle the patient who has a huge 
habit of 15 to 20 gr. a day with about the 
same amount that you need for the patient 
who has had only 5 or 6 gr. a day. 

You need experienced nurses and observers 
who will not be fooled and deceived by the 
experienced addict in the withdrawal ward. 


Barbiturate Addiction 


I want to mention the increasingly impor- 
tant picture of barbiturate addiction. Bar- 
biturates are being used increasingly in an 
abusive manner. Strong dependence followed 
by extremely serious and dangerous with- 
drawal illness occurs after the withdrawal of 
barbiturates which have been taken in large 
quantities. 

The margin of safety is somewhat greater 
in the use of barbiturates than it is in the use 
of opiates. Anyone who takes an opiate sev- 
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eral times a day for several weeks will be- 
come physically dependent. Apparently peo- 
ple may take 1 or 2 barbiturate capsules a 
day indefinitely without becoming physically 
dependent, but some patients step up the dose 
to 20 or 60 capsules a day to derive the in- 
toxicating effect. Some tolerance is develop- 
ed. Patients even complain of insomnia dur- 
ing this period, but if the barbiturates are 
withdrawn a serious picture will develop after 
two or three days. There may be a deceptive 
period of 10 or 12 hours in which intoxicat- 
ing signs disappear after the withdrawal of 
the barbiturates. That is followed by increas- 
ing nervousness and apprehension, and in 
about 30 hours there will frequently be con- 
vulsions of the grand mal type as well as tem- 
porary psychosis with complete withdrawal 
from reality, hallucinations and delusions. 

The treatment is fundamentally the same 
as for opiate withdrawal, but without the use 
of methadone, of course. With prolonged and 
gradual reduction of the drug you can control 
and prevent serious withdrawal illness. 

We frequently get a combination of opiate 
dependence and barbiturate dependence; if 
we do not recognize it we are in trouble. 
Recently a physician came to the hospital who 
gave us a history of addiction to morphine. 
We were in the midst of withdrawing him 
from that when he went into collapse and died 
before we realized that he was also suffering 
from barbiturate withdrawal. Subsequent cor- 
respondence with his wife indicated that he 
had been taking 50 capsules a day of one of 
the most commonly used barbiturates. 

This is an increasingly important problem. 
You should all be familiar with this possibil- 
ity of barbiturate withdrawal in the case of 
convulsions or acute psychosis of unknown 
origin. 

1. Vocer, V. H., Isrert, Harris and Cuarpman, K. W.: Present 
status of narcotic addiction. J.A.M.A. 138:1019 (December) 1948. 


The material here presented is based on a chapter 
from the book “Narcotics and Narcotic Addiction,” to 
be published by Charles C Thomas, Springfield, Illinois. 
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Causes and Treatment of Sciatica 


CLARK H. MILLIKAN* 


Mayo Clinic, Rochester, Minnesota 


EBy sciatica is meant 
pain which begins low 
in the back, the sacro- 
iliac region, and then 
extends into the but- 
tocks, the posterior or 
posterolateral aspect of 
the thigh at least as 
far as the knee, often 
into the posterior or 
posterolateral aspect of 
the calf and ankle— 
either or both—and even out into the foot. 
It is a common disorder and you have all 
seen many instances. 

What causes it and what can be done about 
it? Anatomically the cause must lie in one of 
three places: (1) in the sciatic nerve, (2) in 
the lumbosacral plexus or (3) in the nerve 
roots that ultimately make up the sciatic 
nerve—the fourth and fifth lumbar and the 
first sacral nerve roots. By far the most com- 
mon site of the causative lesion or lesions is 
the last of those three, the nerve roots. The 
symptoms of 90 per cent or more of all pa- 
tients who have sciatica are attributable to 
nerve root lesions, but first let us consider 
the other two sites, the sciatic nerve and the 
lumbosacral plexus. 


C. H. MILLIKAN 


*Section of Neurology and Psychiatry, Mayo Clinic, Roches- 
ter, Minnesota. 


Presented before the thirty-sixth (St. Louis) annual Assem- 
bly of the Interstate Postgraduate Medical Association. 
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Sciatica is attributable to nerve root lesions 
in 90 per cent of cases. Symptoms are con- 
stant aching and burning, shooting pain of 
increasing severity extending at least to the 
knee, and low back pain. Treatment de- 
pends on the cause and consequently may 
be surgical or nonsurgical. 


The cause of the sciatic nerve lesion or the 
lumbosacral nerve lesion is generally one of 
the following: trauma; neoplasm: some vas- 
cular disturbance such as an aneurysm, either 
arterial or arteriovenous; metabolic dysfunc- 
tion such as diabetes; the disordered metab- 
olism associated with some toxic phenomena; 
an arterial lesion per se, such as periarteritis, 
or arteriosclerosis with obliteration of the 
blood supply to the structure involved. 

The differential diagnosis between sciatic 
nerve lesions and lumbosacral plexus lesions, 
as contrasted with root lesions, is mainly on 
a basis of the physical findings. The physical 
findings in the presence of the sciatic nerve 
lesion and the lumbosacral plexus lesion are 
much more massive than they are in the pres- 
ence of the ordinary root lesion. Total paraly- 
sis or extensive weakness of action through 
the ankle, together with massive involvement 
of sensation along the lateral border of the 
foot, the lateral aspect of the ankle or the 
lateral border of the calf, is characteristic of 
the sciatic nerve lesion and of the lumbo- 
sacral plexus lesion, but not of the root lesion. 


The Radicular Syndrome 


As already stated, the most important of 
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the three lesions is the nerve root lesion. 
Sometimes it is called “radiculitis.” That, 
after all, is a name which simply refers to 
the fact that one of the radicals or nerve roots 
is being irritated by some pathologic process. 
A number of disease entities can produce a 
nerve root lesion. The most common of these 
is a protruded intervertebral disk. | have 
been guilty of making the statement that 
95 per cent of all lumbar and upper sacral 
nerve root lesions are attributable to pro- 
truded intervertebral disks. I have been call- 
ed to task for that statement on a number 
of occasions, but the more patients I see the 
more it turns out to be that way statistically. 
There are other disorders that can cause such 
lesions, however; spondylolisthesis, tubercu- 
losis with Pott’s disease, osteomyelitis, pri- 
mary and metastatic neoplasm, epidural ab- 
scess, diabetes—all of these can produce the 
same symptoms and physical signs that make 
up the picture of radiculitis as it is seen in 
association with protruded intervertebral disk. 
It is a syndrome like some others with which 
the physician must deal—not presenting dif- 
ferential characteristics in itself at all. 

What is the radicular syndrome in the 
lumbar region and the upper sacral region? 
First there is the pain or other symptoms of 
which the patient complains, and he will tell 
you graphically about it. It seems that gener- 
ally there are two components to that pain. 

Number 1 is more or less constant aching, 
burning discomfort with stiffness low in the 
back and down along the course of the sciatic 
nerve, and remember it must go to the knee— 
I won't include it under the term “sciatica” 
unless it gets as far as the knee. My worst 
mistakes in diagnosis of this condition have 
been when I made the diagnosis in cases in 
which the pain did not extend that far in- 
feriorly. 

Number 2 has to do with the increasing 
severity of the pain. The patient often talks 
about the pain extending or traveling—some- 
times he will say it zips, sometimes he will 
say it shoots inferiorly into the thigh, past 
the knee into the calf, and sometimes clear 
out into the foot and toe. It won’t go into all 
the toes, though, ordinarily. 
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This shooting pain is almost always present 
during an exacerbation of the disorder, and 
the patients talk about it in rather graphic 
terms. It is sometimes made worse by cough- 
ing and sneezing, but that need not be a part 
of the history. A patient often will sit and 
describe the pain to you while he is having 
an attack, sitting on one buttock with the 
other leg crossed over, trying to get off the 
affected part. He will tell you that riding in a 
car makes it worse and that it is frequently 
better early in the day and gets worse as the 
day progresses—just the reverse of that 
which is seen in fibrositis or myositis or what- 
ever you wish to call it. 

The patients tell you about the character 
of the pain and they say frequently, in addi- 
tion, that there is a “strange” or “peculiar” 
or “odd” feeling along the leg, and they mean 
the outer part of the calf or outer part of the 
foot and ankle. Maybe it is a tingling; maybe 
it is a prickly sensation; maybe it is a numb- 
ness, a burning; maybe it is like something 
unusual touching the foot. It may be described 
in many ways. The patients tell you about the 
pain traveling, about the chronicity of it, 
about the fact that there may be what we call 
“paresthesia.” In the history they may tell 
about a limp and say they walk tilted to one 
side or the other. Not infrequently, if you go 
into the history of the very first attack you 
will get the story that it came on very sud- 
denly while they were stooping or bending or 
lifting or twisting; they had a sudden snap 
low in the back and then in a few hours or 
days they began to have sciatica. That is the 
symptomatology of the radicular syndrome. 

Now what are the physical findings? Well, 
there is a whole group of physical signs. I will 
start at the top and work down. A good one 
that most of the insurance-seeking folks have 
not heard about yet is the one which is pro- 
duced by suddenly flexing the head forward 
onto the chest. You bend the patient’s head 
forward without telling him what you are 
doing or why, and maybe he complains of 
pain. Then you ask what happened and he 
says he has pain, and then you say, “Where 
was the pain?” not suggesting that it might 
be low in the back, for goodness sake, but if 
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he places that pain low in the back or says 
that the pain did travel along the course of 
the sciatic nerve, it is extremely good evi- 
dence, first, that the condition is an organic 
one and, second, that it is due to nerve root 
irritation. 

Most of these people, when they are in an 
attack, have a stiff low back, the lumbar 
lordosis is obliterated, they can’t bend for- 
ward easily and they may have a tilt—they 
may bend to one side or the other, attempt- 
ing to relieve their pain by altering their 
position. 

The straight leg—raising test, Kernig’s test 
or whatever stretching test one uses, as far as 
the sciatic nerve is concerned, is generally 
positive in an acute attack. There is limita- 
tion of motion of that extremity and pain 
when the test is performed. Simply bring the 
leg straight up into the air and note the 
difference between the two sides of the same 
patient. 

Sometimes it is not easy to discover the 
organic nature of the trouble—to decide 
whether a given patient, concerning whom 
there is litigation, has organic disease or 
doesn’t have organic disease. But if, when 
you do the straight leg—raising test or the 
Kernig test on the normal side, the patient 
complains of pain on the other side, organic 
disease almost always is present. The stretch 
across the meninges produces pain on the 
other side, that is, on the side where the 
nerve root is actually irritated. That is an 
almost infallible sign of nerve root irritation. 

We try the tendo achillis reflex, and it seems 
to me that it is simplest to do it just once, not 
to try it by means of different technics. Have 
the patient kneel in a chair or on a table and 
tap the Achilles tendon on both sides. This 
technic is almost equivalent to reinforcing the 
reflex and it certainly gives you a clear repre- 
sentation of any differences between the two 
reflexes. A decreased reflex on one side con- 
stitutes another probable sign of involvement 
of the sciatic nerve rootlets of that side. 

One test is for sensation, and I think this 
is the least important. I do the test rather 
crudely, trying to see whether there is any 
objective impairment of sensation, and or- 
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dinarily | test simply along the lateral or 
posterolateral part of the calf and ankle, and 
the outside of the foot, trying to detect 
whether there is anything marked in the way 
of objective impairment of sensation. Again, 
if such impairment is present it is evidence 
of a nerve root lesion. 


Differential Diagnosis 


I said that 95 per cent of people who pre- 
sent the radicular syndrome have a protruded 
intervertebral disk. Maybe the percentage is 
less than that, but whatever it is we are now 
anxious to guard against a mistake in differen- 
tial diagnosis. Rather than being satisfied to 
call them all protruded disks, we want to try 
to be accurate in that 5 or 10 per cent. 

What are some of the ways that we can 
guard, easily and practicably, against mis- 
takes in differential diagnosis? The first one 
is to go back to the history. If the patient has 
a history of definite intermittency of attacks 
over a period of years and has had two, three 
or more attacks with a normal state between, 
almost immediately you can exclude spinal 
cord or root tumor, metastatic malignancy, 
osteomyelitis or vertebral collapse. Another 
easy thing to do is to look at the general state 
of the patient. The patient with Pott’s disease, 
with spinal cord tumor, with malignancy or 
with osteomyelitis generally appears rather 
acutely ill, with loss of weight, change in 
facial appearance that comes from many 
hours of pain, and poor nutrition. All those 
things are ordinarily lacking in the 90 per 
cent of individuals, or 95 per cent, who have 
protruded intervertebral disks. 

Ask the patient about what happens at 
night. If it is a first attack and the pain per- 
sists all night long, beware of a spinal cord 
tumor or some other neoplastic disease. We 
frequently get sedimentation rates. They are 
not infallible, of course, but if the sedimen- 
tation rate is high—in the seventies or around 
100—you are justified in worrying about the 
accuracy of a diagnosis of protruded inter- 
vertebral disk. It is a good thing to do a rectal 
examination in the male for the odd chance 
that there may be carcinoma of the prostate. 
Check the urine; make sure that the patient 
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does not have diabetes. And certainly before 
a final tag is put on that patient, diagnostically 
speaking, and before any operation is ever 
done, an x-ray of the lumbosacral spine is a 
necessity, because that x-ray might give addi- 
tional information about such things as spon- 
dylolisthesis, osteomyelitis, vertebral collapse 
with Pott’s disease and, in some instances, 
epidural abscess. 

Those are some of the ways that we can 
guard against missing these other disorders 
that produce lumbar radiculitis. 


Treatment 


Obviously, treatment depends on the eti- 
ology. If the patient has a neoplasm in the 
thigh pressing on the sciatic nerve it should 
be removed. If there is metabolic dysfunction 
it should be corrected. Diabetes should be 
controlled. Vasodilators should be given in 
case there appear to be some vasospastic 
phenomena; when malignancy attacks the 
lumbosacral plexus in the pelvis, about all one 
can do is in the form of palliation. 

The differential items that I mentioned in 
referring to the nerve root lesions—spon- 
dylolisthesis, osteomyelitis, tuberculosis with 
Pott’s disease and all the others—necessitate 
special treatment, and there is not time to go 
into that. 

Protruded intervertebral disk is representa- 
tive of almost all the nerve root lesions. It is 
fairly obvious that we either leave that pro- 
truded disk in or take it out. When are we 
going to do which, and why? What are some 
of the indications or contraindications? 

What I have called the absolute indications 
for surgical treatment for protruded inter- 
vertebral disk are very simple and brief, and 
actually amount to rather catastrophic phe- 
nomena as far as the patient is concerned. 
These patients will constitute less than 2 per 
cent of all of those who have protruded inter- 
vertebral disks. They are not a major prob- 
lem, therefore, statistically. 

The following are “elective” indications 
for advising surgical treatment: (1) an ex- 
tremely severe, protracted attack of sciatica; 
(2) repeated attacks; (3) failure of the pa- 
tient to improve during adequate trial of con- 
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servative treatment; (4) what I call an eco- 
nomic indication, that is, a situation in which 
the patient cannot afford to continue con- 
servative treatment for an indefinite period— 
the Missouri, lowa or Minnesota farmer who 
has a number of children at home, who has 
rent or a mortgage to take care of, and who 
simply feels that he cannot go on for an 
indefinite period of time with continued and 
continuing incapacity, and who says to you, 
“Doctor, do something about this if it is at 
all possible.” 

Some situations wherein we are very re- 
luctant to advise surgical management of the 
protruded intervertebral disk are as follows: 
(1) There is a massive functional component 
in the complaints. (2) A mild first attack— 
here is one that | want to emphasize, and 
you know better than | do that these patients 
almost all get well whether they have surgical 
treatment or not. The trouble may come back, 
but they get over that first attack. That is 
one of the most important points in differen- 
tial diagnosis, whether they have repeated 
episodes of the trouble or not. If a patient is 
in a first attack, give him a chance to respond 


.to conservative therapy. (3) There are no 


physical signs of radiculitis. Well, you might 
say, “That is ridiculous. How do you know 
what they have if they have no physical signs 
of it?” Not infrequently one sees a patient 
who is in between episodes and is not having 
actual signs of the disease at the time he is 
examined. I do not think that patient should 
be operated on at that time. (4) The patient 
is not having pain, is in a symptomatic remis- 
sion. Personally I think he should be let alone 
when he is in such a remission. He gets off to 
the worst possible start psychologically fol- 
lowing an operation if in the postoperative 
course he has more, rather than less, pain. 
Now what is conservative management? 
Conservative management is relatively sim- 
ple. It consists, first, of rest—bed rest—two 
weeks, maybe three weeks of it, on a hard bed. 
There are those who hold a brief for traction, 
for the use of a cast, etc. I feel that those 
technics are special ways of insuring that the 
patient stays in bed at rest, and I have not 
found any additional advantages in them over 
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simply putting the patient to bed. The man 
may be writhing with pain and he is not going 
to stay in bed unless he gets some additional 
help. He will almost certainly have to have 
aspirin—he often has to have codeine in addi- 
tion—and it is frequently helpful to put some 
heat on his back and have some massage 
given and try to give him something to do 
while he is undergoing at least the first few 
days of this ordeal. 

The bed should be hard, and by that I do 
not mean an innerspring mattress. | mean 
boards and a pad on top of the boards. He 
will balk at this at first. You must convince 
him somehow—the pain will if you can’t. 
Leave him in bed except to get up to go to 
the bathroom or to go to meals for two to 
three weeks. If he is not improving at the 
end of three weeks, it is altogether possible 
that he may go on without improvement for 
many weeks or months and may have to have 
surgical treatment. 

When he begins to get up, one of the most 
important phases of the therapy begins. In- 
struct him about what he must and must not 
do. He must not lift with his back bent. He must 
use his legs for lifting and keep the lower part 
of his back rigid. That must be so firmly im- 
pressed on him that when he reaches down to 
pick up his shoes in the morning he will do 
so with the lower part of his back straight and 
stiff. Often the twist, the strain, some altera- 
tion of dynamics of the back, can do the busi- 
ness of protruding the disk again as easily as 
severe exertion. 

One thinks about corsets and braces. The 
only thing I have found that will put the back 
at rest is a steel spring back brace, and most 
patients won’t wear one for a long period of 
time; they throw it away. A corset may help 
psychologically as much as in any other way. 

The patient says to you, “Doctor, what 
should I do about surgery? What can I expect 
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from surgery? Will | be cured? Will I be able 
to do my farm work 100 per cent as well as | 
did before I ever had my back trouble?” | 
think we might just as well face it realistically. 
A patient may be 100 per cent efficient in 
some kinds of work but very few patients who 
have protruded disks ever ultimately have a 
completely normal back which will stand any 
kind of punishment, and they might just as 
well realize that early in the game. 

I will comment briefly on a few statistics 
compiled to show the difference between sur- 
gical and nonsurgical management of these 
patients. This may help a little in talking with 
patients about what they can expect of an 
operative procedure. Of the patients who were 
operated on, there are more than 500 whom 
I have followed for more than five years. 
More than 100 patients were used as controls; 
they had sciatica, as far as we can determine 
attributable to protruded intervertebral disk 
of about the same severity as the operated 
group, but they did not wish to undergo opera- 
tion for some reason of their own. In the list 
of figures compiled for this group, two are 
statistically significant: (1) “Former Job 100 
Per Cent Capacity”—half of the surgical pa- 
tients were able to carry on so, and only 30 
per cent of the nonsurgical patients; (2) “Re- 
currence of Definite Attacks of Sciatica”—5 
per cent for the surgical group; 60 per cent 
for the nonsurgical group—a highly signifi- 
cant figure as far as results are concerned. 

It is not easy to remember figures, but 
three-fourths of the patients get a satisfactory 
result from surgery. That is something that 
you can quote to a person who is asking you 
what to do about his sciatica. 

For the most part, the patient who knows 
best his own pain must make up his own 
mind about operation. If you do not push him 
into it there will be few recriminating com- 
ments later. 
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DIAGNOSTIC CLINIC 


FRANK H. LAHEY* 
Lahey Clinic, Boston 


§ rrictures of the bile 
ducts are complicated 
problems and their re- 
pair is not as satisfac- 
tory as one would wish. 
They are disastrous 
from every point of 
view. I would like to 
say a few words about 
how they can be avoid- 
ed and about gallblad- 
ders in general, and 
then discuss the meth- 
ods of dealing with 
them, the end results and mortality rate, and 
demonstrate methods of avoiding them. 

We have operated on over 360 patients 
who have had bile duct injuries. I have re- 
peatedly said that these people are pathetic 
subjects; they are exhausted physically, men- 
tally, emotionally and, importantly for them, 
financially. 

Dr. Cattell has operated on a patient who 
had had 10 previous repairs, and I have 
operated on one who had had nine previous 
repairs. In a report’ of these cases published 
in July 1950, we stated that, of the series then 
reported (239 patients), 761 operations had 
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Prevention and Repair 
of Injuries to the Bile Ducts 


Cholecystectomy is a serious surgical pro- 
cedure which can often be managed only 
under the most favorable conditions and 
by a most experienced surgeon. The opera- 
tion requires wide incision, good relaxa- 
tion, bright light and adequate exposure 
to obtain optimum results and to avoid 
strictures of the bile ducts. 


been performed on them before and after 
they came to us. 

It is unfortunate that gallbladder surgery 
is thought to be simple. When the ducts are 
deeply located, I know of nothing that can be 
more complex, more atypical and more diffi- 
cult than the occasional cholecystectomy of 
this type. Although many cholecystectomies 
are extremely simple, when the junction of 
the cystic, common and hepatic ducts and the 
right branch of the hepatic and the cystic 
arteries are high in the hilum of the liver. 
when the gallbladder is acutely inflamed and 
the patient is fat, short-waisted and high-rib- 
bed, these operations can be very difficult. It 
is in patients whose anatomy is so highly 
located that it is difficult to visualize anoma- 
lous structures that injuries to the ducts are 
likely to occur. 

Dr. Sara M. Jordan has made an important 
point for good results in operations for gall- 
stones—there are two types of patients with 
gallstones and each gets quite different re- 
sults. Patients with gallstone colic get good 
results because they are completely relieved 
of their colic, unless a stone is left in their 
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common duct. But there are many patients 
with gallstones who do not have gallstone 
colic and who do have resulting digestive 
symptoms. If you think you can cure the lat- 
ter group by cholecystectomy alone you will 
be disappointed because many of their symp- 
toms are secondary to their gallstones. They 
have associated with their gallstones pyloro- 
spasm, duodenitis, spastic colitis and hypo- 
chlorhydria and for good results, they will re- 
quire not only cholecystectomy but also good 
postoperative gastroenterologic care. 

The other problem that makes for bad end 
results in the surgery of cholelithiasis is one 
that we have written and talked much about. 
and that is the patient who has had his gall- 
bladder removed but has a common duct 
stone left behind in his common duct. Those 
patients continue to have jaundice and an 
exploration of the common duct should have 
been done at the time of the cholecystectomy. 

It is important to remember that of 1000 
patients from whom we removed common 
duct stones, 40 per cent were not jaundiced 
at the time of operation and never had had 
any history of jaundice. This is significant 
because if one explored common ducts only 
in patients with jaundice, 40 per cent of the 
common duct stones would be missed. It is 
important also, in connection with finding 
and removing all the common duct stones 
present when these patients are operated on 
for gallstones, that it is necessary to explore 
two common ducts to find one stone. In other 
words, the more ducts explored, the more 
common duct stones found and removed. 

The patient who has had a cholecystectomy 
with damage to his common or hepatic duct 
is particularly unfortunate, because his life 
expectancy is thereby distinctly shortened— 
often when he otherwise could look forward 
to many years of comfortable living. Good 
and fair results can be obtained in repairs of 
injured bile ducts by measures which we have 
published and employed, but the mortality is 
considerable (from 1940 to 1948 there were 
273 operative procedures on 185 patients with 
a patient mortality of 6.5 per cent and a pro- 
cedure mortality of 4.4 per cent) and the 
morbidity is even higher. The patient will fre- 


September 1952 


quently be back for more operations and, in 
many instances, such procedures will im- 
prove his condition only for a few years, to be 
followed by still other operative procedures. 

In any discussion of bile duct surgery per- 
haps it is most useful to mention some things 
that should not be done. | have many times 
spoken of and demonstrated with illustrations 
some of the practices which predispose to 
complications, and they are: poor anesthesia 
with a straining patient resulting in poor ex- 
posure of the bile ducts; inadequate length of 
the incision so that adequate exposure is not 
obtained, and lack of dry fields, anatomic dis- 
sections and good light. 

The measures we have employed to make 
operations upon the bile ducts safer are ob- 
viously the reverse of those just stated. To- 
day, with good wound healing, the length of 
the incision is relatively unimportant, and 
yet it is extremely important for safety—par- 
ticularly in fat people, and many patients sub- 
mitted to gallbladder surgery are fat. It is also 
important because of the position of the junc- 
tion of the common and cystic ducts, the 
hepatic duct, the right branch of the hepatic 
artery and the cystic artery. No really safe 
surgical procedure in this anatomic region 
can be accomplished without a wide exposure, 
which requires a long incision. 

Perhaps nothing plays a greater part in the 
safety of gallbladder surgery than good anes- 
thesia. It is to be remembered that operations 
high in the fissure of the liver in heavy-set 
people are done in deep fields, and for that 
reason we have limited our anesthesia almost 
solely to spinal anesthesia. Spinal anesthesia 
has often in the past received a bad name, 
and at times it has undoubtedly deserved it, 
particularly for the way it has often been ad- 
ministered. Spinal anesthesia, to be justly 
judged, must be given by an expert in its 
administration. I have stated that if I had to 
choose between having an inexperienced sur- 
geon manipulating within my peritoneal cav- 
ity and an inexperienced anesthetist manipu- 
lating with a needle within my spinal canal, 
I would infinitely prefer the inexperienced 
surgeon. The peritoneal cavity is capable of 
withstanding great insults, whereas distress- 
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FIGURE 1 (top). This illustration attempts to show (a) 
how, as the bleeding cystic artery is caught with the 
anatomy incompletely exposed, the clamp which catches 
the artery will frequently catch the side of the hepatic 
duct as shown in 6. This results in a crush of the duct 
which later contracts to produce typical crush stricture. 

This illustrates how necessary it is to dissect com- 
pletely all of the duct structure and to visualize the 
duct and artery before clamping the bleeding cystic 
artery or the bleeding right branch of the hepatic artery. 


FIGURE 2 (bottom). Plastic repair by longitudinal inci- 
sion (a and 6) and transverse suture according to the 
Heineke-Mikulicz principle (c). In the follow-up series 
of crush strictures of this type treated by plastic repair, 
results have been 100 per cent successful. 


ing complications can easily result from in- 
juries to the delicate cord and nerve roots of 
the spinal canal. Spinal anesthesia, given by 
an expert with reasonable precautions, pro- 
vides ideal relaxation for exposure of the 
anatomic structures involved in a safe chole- 
cystectomy. 
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In operations for cholelithiasis, light is one 
of the least appreciated necessities. It is 
common for operating rooms to provide the 
surgeon with only a single overhead light 
when the depth of the field and its darkness 
demand a highly concentrated, movable light 
field of limited diameter, on a pedestal base, 
so that it can be concentrated on the junction 
of the cystic, common and hepatic ducts. 

Another technical point which helps to 
make biliary tract surgery safe is apprecia- 
tion of the fact that the common and hepatic 
ducts cannot be visualized merely by putting 
pads under the spine, by arching the back by 
means of raising the table, or by any other 
maneuver of this type. The common or hepatic 
duct can be visualized only by putting it on 
the stretch, with retractors placed over gauze 
protecting pads, against the duodenum, re- 
tracting to the left, and against the hilum of 
the liver, retracting to the right. 


Bile Duct Injuries 


Any discussion of injuries to the common 
or hepatic bile ducts must be based on lack 
of accomplishment of some of the stated ideal 
conditions. The two types of injuries to the 
bile ducts in our operative series of 360 pa- 
tients with stricture of the bile ducts are (1) 
crushing of the duct and (2) excision of part 
of the duct. With the crush type of injury, 
there is hemorrhage from the cystic artery or 
from the right branch of the hepatic artery 
(Figure la and b) which occurs deep within 
a hole, with a poor light and with poor re- 
laxation. As a result, in desperation a wor- 
ried surgeon grasps the bleeding point with 
a long-handled instrument and, if he controls 
it—be it either the stump of the cystic artery 
or the right branch of the hepatic artery—in 
many cases the tip of the clamp will have 
grasped the hepatic duct. Figure la and b 
illustrates a crush injury resulting from this 
type of accident in the course of a cholecystec- 
tomy and Figure 2a, b and ¢ shows repair, 
by the Heineke-Mikulicz principle, of this 
type of injury—a procedure with which we 
have had 100 per cent success. This type of 
bile duct injury is the simplest to repair be- 
cause it is local in character and the caliber 
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of the duct can be restored by a simple plastic 
procedure. 

Another example of a crush injury which 
results in stricture of the bile duct is shown 
in Figure 3a and b, in which a cholecystec- 
tomy is done from above downward, the gall- 
bladder itself being freed from the bed of the 
liver and lifted up. As the gallbladder is 
raised and hangs by its neck, two or three 
unfortunate anatomic situations arise unless 
the field is kept dry and well visualized. Often, 
when the gallbladder is lifted to hang by its 
neck, angulation of the right branch of the 
hepatic artery results, so that if a clamp is 
applied at the same time to the cystic duct 
and the cystic artery, it will not infrequently 
include a limb of the hepatic artery. When 
an attempt is made to ligate this broad struc- 
ture, one branch of the hepatic artery will 
escape as the clamp is released and massive 
hemorrhage will occur in a very deep field. 

In this type of surgical removal of the 
gallbladder and also when lax common and 
hepatic ducts are lifted so that they are peak- 
ed or tented, the clamp can be applied to in- 
clude both the hepatic and the common ducts, 
as shown in Figure 4a and b. The method of 
repair of this type of injury is shown in Fig- 
ure 5a and b, and usually is very satisfactory. 
The incidence of recoveries with good func- 
tion in this type of injury is 78 per cent in 
73 cases repaired. 
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FIGURE 3 (left). The anatomy is not completely dissected 
(a). The clamp, which is applied to the cystic duct and 
artery in one grasp, with the gallbladder dissected from 
the bed of the liver and lifted up, can include the 
angulated right branch of the hepatic artery. This can 
result in serious hemorrhage, difficult to control. b. The 
mechanism of producing this type of hemorrhage when 
an attempt is made, in one tie, to ligate the neck of the 
gallbladder in a clamp which also includes the blood 
supply to the gallbladder. 

Hemorrhage from the right branch of the hepatic 
artery is profuse in a deep hole. It is to be remembered 
that this bleeding can be controlled by pinching the 
hepatic artery with one finger in the foramen of Wins- 
low, with the thumb grasping the artery above. 


CYSTIC DUCT 


FIGURE 4 (above). This illustration again shows the dis- 
advantage of not completely dissecting the duct anatomy 
before applying the clamp. The cystic and hepatic ar- 
teries are purposely omitted in this illustration in order 
to demonstrate the method by which a section of the 
common hepatic and common duct can be grasped when 
the clamp is applied too low. 

a. This figure shows the application of the clamp to 
the undissected duct and (6) the actual tissue included 
when the anatomy is clearly demonstrated. This is a not 
uncommon cause of bile duct strictures. 


The final type of injury to the common or 
hepatic bile duct which results most disas- 
trously is that in which a long section of the 
portion of the common duct which is extra- 
pancreatic and the portion of the hepatic 
duct below the division of the right and left 
hepatic duct, as it becomes the common 
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hepatic duct, are removed (Figure 5a and b). 
Removal of such long sections of the bile duct 
is the most difficult injury to repair. These 
accidents are best treated by mobilizing the 
lower end of the common duct from the head 
of the pancreas—a procedure which Dr. Cat- 
tell and | have devised—mobilizing the head 
of the pancreas and duodenum and doing an 
end to end anastomosis, as shown in Figure 


5b. This procedure has had a fairly high in- 
cidence of good results (19 of 26 patients, 
or 73 per cent, who had an end to end anas- 
tomosis obtained good to excellent results), 
but it is in this type of case that the technical 
difficulties of the operation are most trouble- 
some. This involves splitting the head of the 
pancreas, finding the portion of the common 
duct which is buried therein and which runs 
down behind the duodenum, rolling the duo- 
denum to the left, mobilizing the duct out of 
the head of the pancreas and from the back 
of the duodenum and attaching it to the re- 
maining upper end of the hepatic duct. 

The operative procedure which has occa- 
sionally become necessary in these complicated 
cases, particularly when four to six previous 
unsuccessful attempts at repair have been 
done, is shown in Figure 6a and b. The dilated 
end of the hepatic duct is anastomosed 
mucosa to mucosa to an antecolic loop of 
jejunum and a lateral anastomosis 18 inches 
below this choledochojejunostomy is done in 
order to sidetrack the jejunal contents and to 
discourage their ascension into the bile radi- 
cals of the liver. This has proved a satisfac- 
tory surgical procedure and has resulted in a 
reasonably satisfactory outcome in 73.1 per 
cent of 41 cases so repaired. 


Conclusions 


There are certain conclusions we have un- 
avoidably reached or which have of necessity 
been impressed on us as a result of our ex- 
perience with these extremely trying and difh- 
cult cases. One is that, within reason, the 
earlier these cases can be submitted to repair 
the better the chance of a successful outcome. 
If the repair can be done within a few days 
or a few weeks of the time of injury, fibrosis. 


FIGURE 5 a and b. The method of repairing the injured 
bile duct when a segment has been removed is shown 
diagrammatically. This is the method described by Dr. 
Cattell and myself in which the common duct is dis- 
sected from the head of the pancreas, the two ends 
visualized, the head of the pancreas and duodenum 
mobilized and a direct end to end anastomosis made. 

A T tube, not shown in this illustration, is inserted 
through an incision in the lower duct and carried up 
through the end to end anastomosis to insure patency. 
This tube is left in for approximately one year. 
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ricurE 6. In this illustration is shown choledochojejunos- 
tomy, the method employed as a last resort in patients 
who have had several previous unsuccessful attempts at 
repair. Note the implantation of a Y tube of bouncing 
clay (silicon), the mucosa to mucosa anastomosis and 
(not shown) an enteroenterostomy in the jejunum at a 
distance of at least 18 inches from the point of chole- 
dochojejunostomy. 


scarring and contraction about the injured 
ducts will not take place. The ducts often will 
still be soft and flexible and consequently 
better anastomoses can then be made. It will 
be found that at this time operative condi- 
tions will be messy. The wounds will ooze; 
the field will be bathed in escaping bile, but 
this will be more than offset by the absence 
of the firm contraction and scar tissue which 
result when repair is delayed several months. 
We have found that often many attempts 
have been made to oversimplify this situation 
by attempting to transplant an external biliary 
fistula which frequently follows when such 
an injury to a bile duct has occurred. In the 
past we have attempted this operation 14 
times, with failure in practically every case. 
This is based on the fact, as we have learned 
and written, that external biliary fistulas will 
close spontaneously if left external or if trans- 
ferred to an internal biliary fistula. It is, I 
believe, safe to state that the transplantation 
of a nonmucus-lined biliary fistula, which is 
the case with an external biliary fistula, is 
practically always doomed to failure. 

Since these are such complicated cases, they 
will often require more than one operation. 
In the first operation, such as an end to end 
anastomosis, restoration of the bile stream 
can be accomplished, but at times when the 
T tube used as a dowel to support the suture 
line of an end to end anastomosis is removed 
there will be contracture of the suture line at 
this point. In cases of this sort, we have suc- 
cessfully restored the narrowed bile duct to 
adequate caliber by later doing plastic proce- 
dures on the contracted suture line. 

There have been other instances in which 
end to end anastomoses of the ducts have 
completely contracted so that no bile passes 
through them into the intestinal canal. We 
have been successful with secondary opera- 
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tions in cases such as these, particularly when 
the upper duct—that is, the dilated hepatic 
portion of the duct above the stricture point 
of the end to end anastomosis—has become 
greatly dilated so that an accurate mucosa to 
mucosa anastomosis of the dilated hepatic 
duct can be made to a loop of jejunum (Fig- 
ure 6a and b). 

There have been repeated proposals that 
defects in bile ducts can be bridged by tubes, 
such as tubes of rubber, viTALLIuM® or sili- 
con (bouncing clay) of the type which we 
have advocated. One can employ tubes as 
dowels to support anastomoses, usually re- 
moving them within a period of a year when 
good union and mucosal covering have taken 
place. However, we can say without reserva- 
tions that all tubes of any type used to bridge 
defects and gaps in severed ducts will eventu- 
ally plug, and unless the tubes are used solely 
as a temporary dowel to support a line of an- 
astomosis and keep it temporarily open and 
not solely as a method of replacing a defect 
in the duct, such procedures will be doomed 
to failure. 

We and many others have attempted to 
bridge these defects in bile ducts by using 
structures from other parts of the body. We 
have unsuccessfully employed sections of 
ureters in experimental animals. Others have 
used sections of veins or of skin grafts, but 
all have been—and we believe will be—fail- 
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ures because of the irritating effect of bile on 
the graft and because of the secondary cica- 
trization and stricturing. 

I know of no field in which adequate 
preparation of patients is of greater impor- 
tance than the care of injuries to their bile 
ducts. They often are deeply jaundiced, have 
a severe hepatitis, have lowered prothrombin 
time and have lost weight. As a result of the 
technical difficulties, they will lose consider- 
able blood during the operation, and because 
of the deep jaundice which is often present, 
there will be a certain percentage who, be- 
cause of failure to sustain postoperative kid- 
ney function, will die as a result of a hepato- 
renal reflex. For this reason, these patients 
are prepared by our hematologic group until 
they are in the best possible condition. 

I have designedly left to the last the state- 
ment which I have always hesitated to make. 
Nevertheless, it is so important to success or 
failure in the management of the repair of 
bile duct strictures, and so often plays such 
an important part in the length of time these 
patients live, that even though it may pro- 
mote some criticism or sensitiveness, | must 
say it. It concerns two features, one relating 
to cholecystectomy itself and the other to the 
repair of bile duct strictures. In any opera- 
tion for gallstones, a surgeon should first 
view the operative field carefully with the 
abdomen exposed; he should then carefully 
consider whether or not conditions for a safe 
cholecystectomy are present. He should con- 
sider whether the anesthesia is adequate, how 
good his exposure is and how high the anato- 
my is. Then, unless he feels completely safe 
in doing a cholecystectomy, he should com- 
promise by doing either a partial cholecystec- 
tomy with cauterization of the mucosa of the 
remaining gallbladder, or a cholecystostomy. 
The latter is a much less desirable operation 
in terms of permanent relief from gallstones, 
but one which is infinitely safer as relates to 
possible injury to the bile duct. If an emer- 
gency operation is done on a patient with 
acute cholecystitis and a gangrenous gallblad- 
der, the surgeon should again review the situ- 
ation from the point of view of possible bile 
duct injury. The confusing anatomy high in 
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the hilum of the liver is often made much 
more confusing by the induration of these 
structures—a condition frequently found in 
patients with acute cholecystitis. If there is 
any doubt as to his ability to handle this con- 
dition safely by cholecystectomy the surgeon 
should, for safety and to avoid possible in- 
juries to the duct, treat it again by the less 
satisfactory but infinitely safer procedure of 
cholecystostomy. There is no higher tribute 
to a surgeon’s character than his willingness, 
once the operation is undertaken, to adjust 
the operative procedure to his capacity to 
perform it safely. 

The final warning that I would like to em- 
phasize concerning these distressing cases and 
this difficult field is the one which could pos- 
sibly arouse the greatest amount of criticism. 
It is to the effect that every time a repair is 
attempted on a patient with a bile duct stric- 
ture and is unsuccessful, it will be just that 
much more difficult when the next repair is 
undertaken. It will produce an increased num- 
ber of adhesions and an increased degree of 
scarring; it will destroy an increased amount 
of bile duct stump, particularly hepatic duct 
stump, and definitely diminish the chances 
and percentage of a successful repair. For this 
reason | have urged that if a surgeon injures 
a bile duct he should seriously question 
whether or not he has the equipment, anes- 
thesia, light, experience and assistants to re- 
pair it successfully. The repair of bile duct 
strictures involves some of the greatest tech- 
nical difficulties in operative surgery. It re- 
quires experience, skills and teamwork of the 
highest degree. Therefore, I wish to state that 
there are now a number of places throughout 
the country where there has been considerable 
experience with bile duct repair, and a sur- 
geon should seriously consider whether he 
should make a successful outcome more diffi- 
cult for a more experienced surgeon who must 
eventually attempt the repair. I am prompted 
to make this statement because we rarely get 
bile duct strictures to repair after the original 
injury has occurred. 
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Parkinsonism isa 
disease that has been 
known for many years 
and there is little that 
can be added to Par- 
kinson’s original de- 
scription. In review, it 
would be well to em- 
phasize that people 
with parkinsonism have 
a tremor of one or all 
of the extremities, often 
involving the head, the face, the neck and the 
tongue; they have a typical sluggish, drag- 
ging, toe-foot gait, and they have speech de- 
fects. The majority of these symptoms follow 
an infection of the type which occurs follow- 
ing influenza. This condition is definitely a 
neurologic residual that follows an infection 
of the basal ganglions. 

It has been variously estimated that the 
incidence of parkinsonism since the influenza 
epidemic of 1918 has increased from 500 to 
900 per cent. No age is exempt. We have 
seen patients as young as 10 and as old as 
people live to be. The oldest patient I saw 
was 92 years old. There is no selective action 
as to sex; there are as many female as male 
patients. 
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The incidence of parkinsonism has in- 
creased over 500 per cent since 1918. The 
disease is a neurologic residual of encepha- 
litis, characterized by tremors of the ex- 
tremities and head, slow speech, toe-foot 
gait and sweating. Chemotherapy is very 
disappointing. Patients were shown follow- 
ing operation. Sixty-five per cent of more 
than 600 patients have been rehabilitated. 
Six patients were presented at this diagnos- 
tic clinic. 


The interesting feature of this condition is 
that it affects the basal ganglions—one, two 
or all of them—and it upsets the delicate bal- 
ance between the pyramidal and extrapyrami- 
dal tracts in the brain, the brain stem and the 
spinal cord. 

In 1934 we demonstrated for the first time 
the existence of a fiber tract from the pre- 
motor area to the spinal column with connec- 
tions to the various basal ganglions. This is 
definitely an extrapyramidal tract. All experi- 
mentation done up to that time on chimpan- 
zees, rhesus monkeys and the like ruled out 
the potential of clearing up this condition by 
operation on the pyramidal tract. As far back 
as 1890, Sir Victor Horsley attacked the con- 
dition by removing the motor cortex of the 
brain and thus producing a permanent paraly- 
sis of the contralateral side. Until recently, 
this procedure had been considered question- 
able. With the research work that we have 
done on various animals and, after much ex- 
perimentation, applied to human subjects, we 
have demonstrated quite conclusively that the 
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balance between the basal ganglions and area 
6, 6-A and what we choose to call the pre- 
motor cortex is the determining factor in the 
treatment of this condition from the stand- 
point of a surgical approach. 

Most patients with parkinsonism have de- 
veloped a defeatist psychology because they 
have been told so frequently and emphatically 
that nothing can be done for them. The psy- 
chology of the patient is an important factor 
in any type of medical or surgical treatment. 
Unless the psychologic makeup of the indi- 
vidual is such that he is willing to cooperate 
with the doctor, it is almost foolish to attempt 
any form of treatment, whether it be chemo- 
therapeutic or surgical. 


Medical Treatment 


All sorts of drugs have been proposed for 
the treatment of parkinsonism. In our experi- 
ence, patients treated with derivatives of 
belladonna complain of dryness of the mouth; 
the same effect is noted even when RABEL- 
LON®, atropine, hyoscine or any of the com- 
binations are used. Among the new drugs 
introduced in the last few years that have 
had some favorable effect are TOLSEROL®, 
ARTANE®, BENADRYL®, rabellon and _ others. 
Not infrequently we have found that when 
we prescribe artane, for example, to a patient, 
either 2 or 5 mg. three times a day, the de- 
sirable effect will be noticeable for a period 
of perhaps two to four weeks and then the 
tremor returns. Because of this particular 
finding we now vary the type of therapy used. 
We put them on rabellon for a month, then 
change to artane for a month, then to tolserol 
for a month and then back to artane, so that 
they do not develop a tolerance for any one 
drug. We also use different combinations; in 
other words, it is a trial and error type of 
chemotherapy, and with a cooperative patient 
a great deal can be accomplished. 


Surgical Treatment 


Because of their age many patients are 
not suitable subjects for surgery. We have 
become more conservative in our advice re- 
garding surgical intervention, and we have 
stipulated a maximum age of 50 years, unless 
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the patient is in exceptionally good physical 
condition. Another important factor is that 
these patients almost invariably perspire free- 
ly, and quite a lot of chlorides will be lost 
through their pilomotor system and _ the 
amount of chlorides and phosphorus in the 
blood will be lowered. Through sad experi- 
ence we have learned that a patient with low 
blood chloride and low blood phosphorus is a 
poor surgical risk, so the blood chemistry ex- 
amination on the patient is vitally important. 
Unless the blood chloride and the blood phos- 
phorus are normal, we do not recommend 
surgical intervention. 

Various types of surgery for parkinsonism 
have been introduced by members of the pro- 
fession in all parts of the world. Delmos- 
Marsalet of France worked on the dentate 
nucleus in 1935. He had a patient with a 
cerebellar tumor and parkinsonism. In the 
presence of the tumor, parkinsonism cleared 
up: when the tumor was removed the parkin- 
sonism reappeared. Bucy attacked the motor 
cortex in 1932, Putnam the spinal cord in 
1942 and Russell Meyers the caudate nu- 
cleus in 1943. It is of interest that in patients 
with parkinsonism who develop _lenticulo- 
striate hemorrhage or apoplexy, the clinical 
picture—parkinsonism—clears up. We now 
know why—because the premotor fibers run 
parallel and adjacent to the motor fibers of 
the genu of the internal capsule. The hemor- 
rhage knocks out the premotor fibers in the 
capsule and the tremor disappears. (This, 
incidentally, is hindsight; we have been able 
to determine this only since we carried out 
our experimental work and have had clinical 
results. ) 


Presentation of Patients 


The first young man that I am going to ask 
to walk to the front of the stage is Mr. M. This 
young chap was a professional boxer. In 
1942 he developed a marked shaking tremor 
of the left hand and left leg and had to give 
up his profession. Because of his tremor and 
disabilities he was unemployable. 

On May 10, 1945, a craniotomy was done 
on this young man and a premotor cortical 
excision was carried out. He returned to work 
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on July 3, 1945. He is definitely an economic 
asset. He is a far more comfortable individual 
than he had been, and he is not an incurable. 

The next patient is a young man 38 years 
old. His trouble started 18 years ago with a 
marked speech defect and a marked tremor in 
his right arm. Six years ago the tremor be- 
came so severe about his face, neck and mouth 
that he could not speak at all and frequently 
had to be tube fed. This man is one of the 
most cooperative patients that I have ever 
had the privilege to deal with, and when I 
tell you everything we have done on him you 
will agree with me. 

On January 30, 1948, a left-sided cranioto- 
my was performed on this patient and a pre- 
motor cortical excision was carried out. The 
results seemed satisfactory, but only for an 
extremely short period of time. His tremor 
returned, his speech defect became so marked 
that you could not understand a word he said: 
he definitely was an economic liability, and 
he was the type of patient who would be defi- 
nitely scheduled for a home for incurables. 

A second craniotomy was done on him on 
October 19, 1949, when the wound was re- 
vised and more premotor cortex was excised. 
The results were most unsatisfactory. 

On October 24, 1949, just five days later. 
another craniotomy was carried out. May | 
interject here that this man was determined 
to get well, which psychologically is of tre- 


_ mendous import. Following the third crani- 


otomy he showed slight improvement but he 
and I were both dissatisfied, so a fourth crani- 
otomy was carried out on him in November 
1949, again with some improvement but the 
results were still not satisfactory. In January 
1950, after the fifth craniotomy, he showed 
marked improvement but he still had a little 
trouble in the right side of his abdomen 
which caused him a tremendous amount of 
annoyance. His speech cleared up markedly 
and he was able to go about his business, but 
we decided to try for better results, so a sixth 
craniotomy was done in May 1950. Here is 
a man who was completely disabled, dubbed 
a permanently hopeless invalid, who now is 
gainfully employed. His speech has cleared 
up and his tongue tremor has disappeared. 
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He still has a slight residual tremor in his 
right hand due to edema of the motor cortex 
following the last operative procedure when 
we were more radical than usual. 

The next patient is Mr. R., who is 39 years 
old. I show him to yeu to illustrate the type 
of residual effect that we frequently get with 
this type of surgery. For 25 years this young 
man had a speech defect and a tremor of the 
right arm and right leg. Incidentally, the 
length of time these patients are ill is of no 
particular importance from the standpoint of 
surgical intervention. We have operated on 
patients from a year and a half to 32 years 
after the onset of symptoms, and the results 
are equally good or bad. In 1940 this patient 
had a craniotomy done on the left side. We 
did a premotor cortical excision and the con- 
dition of his leg cleared up promptly but the 
tremor persisted in his arm, so a second 
craniotomy was performed January 7, 1941. 
This man has been converted from an eco- 
nomic liability to an asset; he works on his 
farm, drives a tractor and does anything that 
any other farmer can do except that he has 
forced grasping—something we not infre- 
quently see following premotor cortical sur- 
gery. When I tell him to let go you will notice 
that he will not be able to let go as rapidly as 
he should. It is a slow opening of the hand, 
a forced-grasping mechanism, but it is the 
type of residual that will not interfere with 
his work since he is an agrarian worker. 

This young lady, whose age I will not 
divulge, is past 21. She developed a very 
marked tremor and spasticity of the right arm 
and right leg at the age of 13. I only mention 
the age here because, as | stated in the begin- 
ning, no age is exempt from parkinsonism 
following an infection such as influenza or 
encephalitis. The patients I am presenting have 
postencephalitic conditions. In January 1946 
a left-sided craniotomy was performed on this 
girl and if she shows her hands you can see 
she has a very mild tremor of the right hand. 
Before the craniotomy her tremor was so bad 
that she could not work. She now has a re- 
sponsible job in one of the largest retail stores 
in St. Louis, and except for occasional indis- 
position she has not lost any work time at all. 
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She is very cooperative and jovial, yet at one 
time she was quite a pessimist and had the 
typical defeatist attitude of patients with 
parkinsonism who have been told nothing can 
be done for them. 

This next man is 50 years old and has a 
very responsible position in one of our inter- 
national and national commercial organiza- 
tions. He had a speech defect and marked 
tremor of the right hand and right leg of two 
years’ duration when he came in to see us. 
He underwent operation January 21 of last 
year when a left-sided craniotomy was done 
and a premotor cortical excision carried out. 
He is back now not because of his tremor but 
because he still has a slight speech defect. 

(To the patient): Put out both of your 
hands, please. I want you to note very care- 
fully under this strong light how much of a 
tremor he has. His whole right side was 
affected. 

Now I am going to ask him to say a few 
words into the microphone so you can see 
what I mean by a speech defect. Where are 
you from? 

PATIENT: Evansville, Indiana. 

DR. KLEMME: And how long were you ill? 

PATIENT: Nine months. 3 

DR. KLEMME: But the thing started about 
two years before you came to see me? 

PATIENT: Yes. 

DR. KLEMME: Tell them what you think 
about your speech. 

PATIENT: I think my speech is coming 
along O.K. 

DR. KLEMME: That isn’t really what he 
thinks. I will tell you why he is back here. 
His complaint is that he thinks faster than he 
can talk. Isn’t that right? 

PATIENT: Yes, sir. 

DR. KLEMME: So we are having him go to 
the speech school to improve his speech and 
it should improve 100 per cent. The speech 
school that we use is the Central Institute for 
the Deaf. Miss McGinnis is, I think, the best 
speech teacher in the United States. As a 
matter of fact, I tell all my patients that she 
can make a post talk. After another 12 les- 
sons this man’s speech will be as good as 
yours or mine. His position happens to be an 
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executive one and he interviews a lot of peo- 
ple. His tremor is completely cleared up, his 
writing is perfect, but because of his many 
verbal interviews he was disturbed about his 
speech, which I assured him would come back 
eventually. This is an example of the great 
importance of postoperative training. 


Postoperative Care 


Because the premotor cortex lies immedi- 
ately adjacent to the motor cortex, surgical 
intervention always causes edema of the 
motor cortex and patients have a variable 
postoperative period of palsy or paresis or 
complete paralysis on the affected side. Physi- 
cal therapy rehabilitation puts these people 
back on their feet in short order. I know of 
no branch of surgery where rehabilitation 
therapy is as markedly indicated as in neu- 
rologic surgery, whether we are dealing with 
parkinsonism, with neoplasms of the brain or 
with spinal cord lesions. A well instituted 
physical therapy rehabilitation program is of 
extreme importance. We have been carrying 
on this sort of work since 1930, long before 
physical medicine came into the prominence 
it has recently, and our results, I think, will 
speak for themselves. 


Operative Results 


We have operated on more than 600 of 
these patients, and while we do not boast of 
our results, I will tell you how they have run. 
The operative risk is less than 3 per cent. 
Our percentage of total failures (by total fail- 
ures | mean those that have not benefited the 
patients at all) runs about 18 per cent. We 
have another group of about 10 per cent who 
think they are better—we don’t, so we put 
this 10 per cent in the group of the subjective- 
ly improved patients. That is a little better 
than 30 per cent with whom you cannot ex- 
pect a good result. These statistics are very 
forcefully imprinted on the minds of these 
patients before they are even permitted to 
make a decision. We get results in about 65 
per cent of our patients. From the patients’ 
point of view—when they say repeatedly, “If 
I have one chance in a million I will take 
that chance”—a 65 per cent result is not bad. 
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DIAGNOSTIC CLINIC 


Allergies in Children 


FRANCIS SCOTT SMYTH* 


University of California School of Medicine, San Francisco 


I Am indebted to Dr. Donald Thurston for 
the 2 patients that we are presenting from 
the allergy clinic of the St. Louis Children’s 
Hospital. 

The first patient, Joyce, is 12 years old. As 
an infant, she had pimples on her legs: at 2 
years of age a lesion which developed on her 
head spread to involve the elbow and knee 
creases—the flexural areas. Several physicians 
prescribed various local ointments, but with- 
out much benefit. 

She was 6 years old when she was first 
seen at the Children’s Hospital. Her dermatitis 
was most marked in the flexural areas but 
pustular folliculitis was also present at the 
hair line. The condition was diagnosed as 
“neurodermatitis,” and she was given a sham- 
poo and coal tar ointment for the skin. 

She was seen again at 7 years of age 
when the condition required aluminum ace- 
tate compresses followed by zinc oxide and 
starch ointment. Throughout its course the 
dermatitis has been characterized by intense 
prurigo. 

On October 4, 1951, she was admitted to 
the hospital a third time. She had fever and 
evident infection in many areas of the involved 
skin. Additional history revealed that her 
mother has hay fever and a sister has asthma, 
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Two patients are described who present 
typical histories and physical findings of 
allergic sensitization. The significance of 
the symptomatology and correlated lab- 
oratory findings are discussed. Of the 
greater importance is a discussion regard- 
ing the adequate handling of the severe 
episodes and the necessity of carrying 
therapeutic and prophylactic programs to 
the home. Inspection of the home environ- 
ment and interpretation of the program in 
that environment are most essential for 
good results. 


that Joyce’s skin condition is worse in the 
fall and winter and that for the last two years 
she has wheezed when she has a cold. On this 
last admission aluminum acetate compresses 
were again prescribed and both penicillin and 
streptomycin were administered parenterally. 
The antibiotics were not used locally as oint- 
ments because of the frequent sensitization 
on dermal application. By the same token the 
raw surface frequently develops added sensi- 
tivity to new allergens. 

On this last admission the infection cleared 
rapidly and the patient was permitted to take 
a DREFT® (not soap) and water bath followed 
by mineral oil. Antihistamines and coal tar 
ointment were prescribed and she was dis- 
charged. 

I saw Joyce in her home last Saturday, and 
in addition to the typical lesions in the elbows 
and behind the knees, there was considerable 
thickening and indurating at the wrist and 
ankle. The entire skin was more leathery and 
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hard. In addition, Joyce has some plantar 
warts and a small wart behind one nail had 
been removed. 

Her general nutrition, as you can imagine, 
is not the best. On Saturday, there was no evi- 
dence of wheezing. 

Another thing | noticed when visiting the 
home was that the brother had an impetigi- 
nous lesion on his chin. 

In this case we have a strong diagnostic 
lead in the family history—hay fever and 
asthma in the mother and sister, respectively. 
As an infant the patient had some sort of 
papular dermatitis, but at 2 years the rash 
showed a predilection for the flexural areas. 
The rash is accompanied by intense itching 
which, of course, leads to scratching and fre- 
quently to infection. The rash is also ag- 
gravated in the fall and winter. Finally, in 
the last two years this patient is reported to 
wheeze when she gets a cold and these colds 
occur primarily in winter. In her infancy and 
during the earlier stages, an infectious derma- 
titis might have been difficult to recognize as 
having an allergic background, but while the 
infection demands recognition and treatment, 
it is more obviously superimposed from 
scratching the pruritic areas. 

The patient’s recent hospital study furnish- 
es us with further confirmation of the allergic 
basis. Intradermal tests show positive reac- 
tions to wool, cottonseed, feathers, pyrethrum, 
peanuts, chocolate, eggs and milk. Joyce has 
said that wool next to her skin caused more 
intense itching. 

I believe there was also an eosinophilia in 
the blood, although a nasal smear was not 
obtained. 

I believe that Joyce suffers from eczema on 
an allergic basis, both the so-called neuroder- 
matitis involving the flexural areas, and the 
contact dermatitis on the exposed areas— 
wrists, ankles and neck. I suspect that she is 
a candidate for and has the premonitory signs 
of asthma. I shall discuss her treatment after 
presenting the second patient. 

John is also 12 years of age. He was 3 
months old when first seen at the Children’s 
Hospital because of a respiratory infection 
and colic. The condition was somewhat re- 
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lieved by a vitamin diet and symptomatic 
treatment, but during the first year of his 
life there were recurring bouts of respiratory 
infection which were diagnosed as bronchio- 
litis and which required hospitalization. At 
that time his symptoms seemed worse in the 
spring and fall seasons. In 1940 he was diag- 
nosed as having asthma. A positive nasal 
smear for eosinophilia was obtained and the 
physical findings were typical. 

Following the diagnosis of asthma in 1940 
he was admitted to the hospital 16 times, 
always because of intractable asthmatic at- 
tacks. When he was 7 years old, skin tests 
showed sensitivity to timothy grass, plantain 
and ragweed. A later test showed an addi- 
tional positive reaction to house dust. 

Graded injections of pollen extracts were 
started in 1947 but treatments were irregular. 
(Because of asthmatic attacks and failure to 
cooperate, the child was referred to a psychia- 
trist in 1949. The psychiatrist’s conclusions 
were that the patient was of normal intelli- 
gence but with definite emotional and social 
maladjustments and his rigidity reflected a 
lack of confidence. Continued psychiatric fol- 
low-up has been maintained.) In 1949 the 
use of antihistaminics brought some relief. 
Desensitization injections have been con- 
tinued and while there is some improvement, 
the condition shows a fall and winter aggrava- 
tion. The most recent tests show additional 
positive reactions to dog hair, cat fur and 
wheat and at present he is receiving antihis- 
taminics, ephedrine and aminophylline. 

The notes furnished by Dr. Thurston omit 
an important item—the father also has asth- 
ma. He has gone during acute attacks to the 
Phillips Memorial Hospital and has attended 
the Barnes Hospital Allergy Clinic. He has 
had an operation for nasal polyps and he has 
positive reactions to wool, cottonseed and 
kapok. 

To be emphasized is the patient’s repeated 
respiratory symptoms in infancy. These had 
a seasonal incidence and required repeated 
hospitalization for bronchiolitis. Frequent 
colds in infancy are often indicative of an 
allergic rhinitis rather than infectious colds. 
Sneezing and itching of the nose are impor- 
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tant clues. A patient may have rhinitis at one 
age, hay fever or asthma at another. It is 
possible that our patient also had transitory 
gastrointestinal allergy as an infant. 

The nasal eosinophilia, positive skin tests, 
physical findings and temporary response to 
epinephrine leave no problem in diagnosis. 
He has a barrel-shaped chest with very poor, 
limited expansion and illustrates the typical 
symptom complex of allergic rhinitis, bron- 
chiolitis and asthma. 

While it is relatively simple to establish the 
diagnosis in the type of patients just de- 
scribed, it is difficult to select the preferred 
treatment. We cannot alter the allergic con- 
stitution or the capacity to develop sensitiza- 
tion. That is an inherited characteristic, as 
fixed as the color of the eyes. 


Specific Treatment 


Specific treatment can be of two types: 
(1) reducing exposure to known or suspected 
allergens, as for example removing house 
pets, feather pillows, etc., restricting the of- 
fending foods in the diet, a temporary change 
of climate—as with pollinosis victims—or a 
short stay in a convalescent home (house 
dust-sensitive patients, however, always come 
back to the same environment); (2) building 
up the patient’s tolerance or resistance to the 
allergens, as the injection of graded strengths 
of extracts of the allergens, typified by pollen 
hyposensitization. 

Drugs are of symptomatic value only and 
include: (1) the traditional epinephrine 
group—epinephrine, ephedrine, aminophyl- 
line, etc., and various combinations of these: 
(2) the antihistaminics which are of particu- 
lar value in transitory rather than chronic 
allergies; (3) more recently, cortisone and 
ACTH which seem to be temporarily of value 
in those conditions that do not respond to 
antihistaminics, and (4) ointments and _lo- 
tions to reduce pruritus and protect the skin. 

I would not belittle the value of these drugs. 
Cortisone and, of course, epinephrine are at 
times lifesaving in status asthmaticus and 
they may furnish a period of freedom suffi- 
cient to re-establish better general nutrition 
and health. Breaking or ameliorating the al- 
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lergic pattern by drugs is important, but it 
does not change the underlying constitution. 

Specifically, for the first patient (Joyce), 
I suggest: 

1. Cover the flexural areas with thoroughly 
washed and rinsed (preferably boiled) used 
cotton stockinet. In acute stages of eczema 
the treatment may resemble that used for 
burns. This covering reduces the exposure to 
allergens and also reduces the tendency to 
scratch—the patients scratch because they 
itch and they itch because they scratch, a 
vicious circle. The flexural areas are peculiar- 
ly the sites where tests are most positive—the 
most highly sensitive, and the most easily sen- 
sitized. For the contact dermatitis I would 
advise long stockings and sleeves of washed 
cotton, and for the contact cervical area, 
washed pin-on collars at the neck. 

2. Where possible, avoid contacts with 
wool and feathers. Wool is particularly ir- 
ritating to this child’s skin. 

3. Culture all pustules for Streptococcus. | 
think I have mentioned that the brother had 
an impetiginous area on his chin and there is 
almost evidence that there is a streptococ- 
cemia in the family, corresponding to the 
familial carrier state described by the Yale 
University workers. 

4, Further protection for the child’s prurigo 
would be to apply ammoniated mercury to the 
nails as a prophylactic. As has been done, I 
would avoid soap and water—if necessary, 
use a detergent. While still irritating, it is less 
so than soap and water. I would prefer the 
use of glycerin for softening the skin, as 
glycerin has the added advantage of being 
bactericidal. 

5. Diet and house dust control apply to 
both patients and will be discussed after out- 
lining the boy’s treatment. 

The boy, with his long history of respira- 
tory allergy, has had only fair results from 
pollen extract injections. They are worth con- 
tinuing if other measures, especially toward 
house dust, are undertaken. He has had all 
the available drugs but cortisone. This may 
be advisable as a last resort, but we cannot 
assure its success nor prevent unfortunate 
side effects. While he has a pretty fixed al- 
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lergic pattern which is easily aggravated by 
emotional tension, | am skeptical about the 
degree of control the psychiatrist may effect. 

With regard to diet for both children, both 
exhibit positive reactions to certain foods. 
Skin tests, like x-rays, must be interpreted in 
relation to the rest of the patient’s body. As a 
baby the boy had colic. In neither case, how- 
ever, are there episodes directly related to 
offending foods. Both children show a seasonal 
incidence which does not suggest the role of 
food. The improvement in the hospital was 
not, to my knowledge, due to an elimination 
diet. However, skeptical though I am in the 
case of the girl, | would advise avoiding pea- 
nuts and chocolate, and if I were later to try 
a complete diet in the therapeutic program— 
for example one that is milk and egg-free—l 
would prescribe it in menu form. This not 
only assures good, adequate nutrition but 
also reduces the violations which are too fre- 
quent when instructions are limited to the 
foods to be avoided. Eggs, for example, are 
found in a host of foods rarely suspected. 

I might tell you a brief story of my own 
daughter, now grown. She was very sensitive 
to egg white. Once. in 1928, when I was at 
St. Louis Children’s Hospital, she was in a 
ear with her mother who had purchased a 
supply of eggs. While her mother left the car 
my daughter broke an egg. When I came out 
to the car she was purple and wheezing: the 
white of the egg had fallen down her stock- 
ing and there was a red area just like a burn 
on her leg. No scratch or intradermal test was 
needed to prove sensitivity. Another time she 
went to a children’s party where the hostess 
generously considered her egg sensitivity and 
ordered special ice cream. She came home 
wheezing and had diarrhea. I called up the 
hostess and said, “I know she had egg. I have 
a bio-assay for egg. Who made the ice 
cream?” She told me and I called the store 
and asked if I could speak to the man respon- 
sible, and he said, “Oh, but Dr. Smyth, just a 
little powdered white of egg makes ice cream 
so much smoother.” 

To illustrate the difficulty in following in- 
structions: I had a classmate whose son was 
sensitive to wheat, and on a visit when the 
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boy’s condition showed no improvement | 
asked, “Are you sure he is getting no wheat?” 

“No.” he said. “we have a wonderful cook 
and she has found a substitute for wheat 
bread. She is giving him graham bread.” 

For food-sensitive patients I have been try- 
ing a mixture of pyridoxine, tyrosine and nia- 
cin which has some theoretical merit and 
which is heralded by our Los Angeles col- 
leagues as of historic importance. | reserve 
judgment. 

Finally, with regard to house dust control, 
I would remind you of Storm van Lewen’s 
clinic in Leyden, where he brought his dust- 
sensitive patients into an air-sealed or sealed 
room. The air came from a pipe about 150 
feet above street level and was somewhat fil- 
tered. There his dust-sensitive patients would 
remain symptom-free, and even some of the 
pollen-sensitive patients improved. 

In the treatment for reducing or prevent- 
ing exposure to offending allergens. success is 
proportional to the thoroughness of the pro- 
gram. Both children discussed are sensitive to 
allergens commonly found in the home and 
both have seasonal incidence following the 
indoor seasons. In addition the boy has pol- 
linosis and the girl has contact irritation. The 
boy has repeatedly required hospitalization: 
he then shows improvement but when he re- 
turns home the condition is again aggravated. 
The weak link in this case, I fear, is the home. 
Such a story is repeated in most clinics and 
in many private practices. For the past 10 
years we have made it a practice to visit the 
home. Such visits are surprising and enlight- 
ening but rewarding, as you can then inter- 
pret to the family a printed sheet of direc- 
tions and you can get an additional allergic 
detection survey. We have materially reduced 
the incidence of repeated hospitalization for 
this type of patient. 

I visited both these patients in their crowd- 
ed. underprivileged homes which were neat 
and clean. The boy, on advice of the clinic. 
had a sponge rubber pillow, but he slept with 
his mother and brother who both had feather 
pillows. The mattress and the bedding were 
suspect. A great deal of clothing for the en- 
tire family was hung in this room. The father. 
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also an asthmatic, sleeps on a cot in the same 
room as the others. 

The girl, you will recall, is sensitive to cot- 
ton, wool and feathers. Her home, though not 
as crowded, presents the same unholy aspect 
to the allergist. 

You question whether anything can be 
done. Both families are on subsidy from gov- 
ernment or community funds. They cannot 
aflord to make the desirable changes. The 
suggestions | would make are not costly. We 
cannot wrap these children in cellophane or 
send them to a convalescent home, but we can 
do much to reduce their exposure to house- 
hold emanation. 

Some of the directions which I think we 
might undertake in the case of these children 
are as follows: The room should contain a bed 
of wood or metal, simply constructed. In 
other words, make this room like a hospital 
room—bare floor, metal bed, minimal hang- 
ings, minimal dust. The extra furnishings 
should be taken from the room, the closets 
emptied save for the clothes in daily use. Seal 
all furnace pipes leading into the room; clean 
the walls. woodwork, floors and closets and 
scrub the bed springs. 

The pillows, mattress and box springs 


should have dustproof casings. Those casings 
might cost as much as $40, but bear in mind 
that not only the two patients but the father 
of one and the mother and sister of the other, 
and perhaps the entire family, would be bene- 
fited by these changes. 

Use washable blankets. Do not use a mat- 
tress pad or a comforter. Use cotton blankets 
preferably, and if wool is used cover it com- 
pletely with sheeting. Use clean wooden 
chairs, cotton wash rugs if you must, or lino- 
leum; clean the room daily, keep the door 
closed and avoid fuzzy or stuffed toys. The 
patients should spend most of their time in 
such a room. 

Streptococcus shows a predilection for the 
skin of younger children which, of course, 
brings up the point of familial carriers. In 
the case of Joyce, I suspect the brother is a 
carrier with his impetigo. I believe that the 
main problem in both children is the reduc- 
tion of exposure to house dust, and while it 
seems a little unorthodox to suggest invest- 
ing in allergen-chasing and giving more atten- 
tion to the home, we would be dollars ahead 
if we did so. The same program of home in- 
spection could well be considered for your 
private practice. 


In October 
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DIAGNOSTIC CLINIC 


Surgery of Heart Disease 


C. ROLLINS HANLON* 


St. Louis University School of Medicine, St. Louis 


A muLtirupe of car- 
diac conditions are 
now amenable to surgi- 
cal treatment. Some 
already have been dis- 
cussed at this Assem- 
bly, such as coarctation 
of the aorta and other 
conditions not directly 
related to the heart but 
to its adjacent great C. R. HANLON 
blood vessels. Among 

these are patent ductus arteriosus and aneu- 
rysms (discussed by Dr. Schafer') and, in 
addition, the so-called indirect operations for 
conditions within the heart—i.e., extracardiac 
operations for conditions whose pathology lies 
within the heart. The typical example of this 
is tetralogy of Fallot which, although it has 
as its main difficulty obstruction to the in- 
fundibulum or outflow tract of the right 
ventricle, has been treated classically by the 
Blalock operation. This operation involves an 
extracardiac procedure in which one branch 
of the aorta is connected to the pulmonary 
artery, thereby increasing the blood flow to 
the lungs, which is the basic problem in 
this condition. Results with this operation 
have been excellent and thousands of pa- 
tients have been restored to functional nor- 
mality by its use, this despite the fact that 
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Mitral stenosis forms the chief subject of 
this diagnostic clinic. The history of sur- 
gery for mitral stenosis is briefly reviewed, 
together with a discussion of the indirect 
and direct surgical approaches to the prob- 
lem. Two patients are presented to illus- 
trate the indications, contraindications and 
results of direct attack (commissurotomy) 
on the stenotic mitral valve. 


theoretically the operation is unsound in that 
it does not attack the basic difficulty in the 
infundibulum. Blalock and other pioneers in 
the field realized this but because of practical 
considerations it seemed advisable to employ 
an extracardiac approach. It was believed that 
the infundibulum would be an unsatisfactory 
site for operation; the wall is heavily muscled 
and if it were removed it was thought that ob- 
struction might recur. 

A few years ago this concept was chal- 
lenged by Brock, who decided that the in- 
fundibulum is not always a heavily muscled 
area and that in some instances it has a nar- 
row, septum-like effect which can be resected 
and, therefore, the outflow from the right ven- 
tricle can be improved by a direct approach. 
If a small degree of patency is created at the 
origin of the pulmonary artery, a certain frac- 
tion of the blood will go directly to the lungs. 
Theoretically, of course, this is more desirable 
than the extracardiac approach, but in prac- 
tice infundibular resection does not produce 
the results one might expect and the proce- 
dure still has not been generally adopted. 

After operation by the indirect approach, 
the same amount of blood then goes out of 
the aorta and some is siphoned off to the 
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lung (indeed, more blood goes out and the 
heart works harder), but with the direct ap- 
proach, blood is taken from the right ven- 
tricle and allowed to go directly to the lung, 
thereby reducing the amount of blood going 
out through the aorta. For that reason, after 
the direct operation an essentially normal 
circulation might be produced from the right 
side of the heart—although the interventricu- 
lar septal defect is still patent. This is, of 
course, eminently desirable; however, infun- 
dibular resection is not always technically 
feasible and for that reason has not yet sup- 
planted the indirect approach. 

A direct approach to cardiac lesions is al- 
ways highly desirable, if it can be arranged. 
The best example of this is seen in congenital 
stenosis of the pulmonary valve. In this con- 
dition there is not a complex series of abnor- 
malities, but a simple valvular stenosis at the 
apex of the right ventricle which blocks the 
flow of blood without any interventricular 
septal defect. By a direct approach, the con- 
dition can be corrected and the patient re- 
stored to normal. The plan of operation is 
simply to pass a knife through a little slit in 
the right ventricle and divide the pulmonary 
valve. The pulmonary artery is dilated, and 
it is a simple matter to place a knife through 
the opening in the right ventricle, slit the 
valve and dilate it with a special dilator. The 
operation itself may take only a few minutes, 
although the exposure and the closure may 
take some time. Thus, by simple division, the 
fundamental difficulty is obviated. 


Mitral Stenosis 


I have purposely delayed discussing the 
treatment of mitral stenosis because this sub- 
ject illustrates both a direct and an indirect 
approach to the problem of cardiac lesions 
and because the history of the treatment of 
mitral stenosis is similar in that a direct ap- 
proach was tried and was not successful. For 
other reasons, many indirect approaches have 
been tried. 

There is nothing unusual about the concept 
of a direct attack on mitral stenosis. Sir 
Lauder Brunton, an internist, suggested in 
1902 that the stenotic mitral valve might be 
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attacked surgically. Indeed, this was tried 
about 25 years ago by a bold surgeon, Souttar 
of London. He exposed the mitral valve, or at 
least approached it, by a technic almost iden- 
tical with that employed today. He passed his 
finger in through the left auricular appendage 
and palpated the valve. Unfortunately his 
diagnosis was not precise because the stenosis 
was not extreme, but essentially he carried 
out the same operation that is done today, and 
his patient survived. That surgical feat, per- 
formed in 1925, did not arouse much inter- 
est, although at the same time Cutler, Levine 
and Beck were working on an operation using 
a valvulotome. They had some degree of suc- 
cess with their first patient, but subsequently 
the procedure was attended by such a high 
mortality rate that it fell into disrepute. At 
the same time Dr. Evarts Graham and Dr. 
Allen were working with the cardioscope, a 
field which is once more being actively in- 
vestigated. 

One of the indirect approaches in the sur- 
gical treatment of mitral stenosis consisted 
not of treating the stenotic valve itself but 
rather of denervating the heart in order to 
avoid the attacks of paroxysmal tachycardia 
which exert such a deleterious effect. This was 
done by removing the inferior cervical and 
the first to the fourth thoracic ganglia, there- 
by obviating the attacks of paroxysmal tachy- 
cardia. 

Another peripheral attack, although an in- 
tracardiac one in one sense, was to form a 
communication between the right and the 
left auricle and thereby relieve the pulmonary 
and left auricular hypertension which results 
from the mitral stenosis. The concept was that 
when pressure in the left auricle became in- 
tolerable, instead of resulting in pulmonary 
edema, if it could be shunted off into the 
right side of the heart one would have tem- 
porary relief. Again, this procedure treated 
symptoms but did not alter the basic difficulty. 

Bland and Sweet developed an ingenious 
operation which accomplished the same pur- 
pose. The left auricle was decompressed into 
the right side by means of a shunt through 
the azygos vein. Although some encouraging 
results were reported with this operation, it 
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has not been widely adopted because it does 
not seem theoretically desirable. 

Other experimental operations which will 
be mentioned briefly concern a variety of so- 
called bypass shunts. The valve itself is not 
attacked but an attempt is made to get the 
blood past the valve by another route. The 
left auricular appendage can be turned down 
and anastomosed into the ventricle; this pro- 
cedure works satisfactorily in animals, but is 
not ordinarily applied to humans. Similarly, 
one can take a valved vein graft and connect 
the pulmonary veins to the left ventricle or 
use a segment of aorta and accomplish the 
same thing between the auricle and ventricle. 

Concerning the direct attack on mitral ste- 
nosis, which is the leading therapy employed 
today, | will discuss briefly the constitution 
of the stenotic valve. It is a rather complex 
structure which permits a variety of classi- 
fications which, in turn, require different 
therapies. Basically, instead of two cusps— 
the large, important anterior cusp (the so- 
called water-shed cusp) and a posterior cusp, 
which flap together and seal the opening of 
the mitral valve on ventricular systole—there 
is a fusion of these lines, the so-called fusion 
bridge or commissure. This fusion eventually 
results in a small stenotic fishmouth or but- 
tonhole opening, the classical ultimate stage 
of mitral stenosis; this, of course, can be ac- 
companied by heavy calcification and a variety 
of other lesions. 

The fundamental difficulty in the direct 
attack for many years lay in a misconception. 
It was believed that one must exchange so- 
called selective regurgitation for stenosis. One 
difficulty was replaced by another which was 
thought to be better tolerated. That was an 
incorrect concept, because it is not necessary 
to induce regurgitation in the cure of mitral 
stenosis. Although it occasionally happens, it 
is neither desirable nor an inevitable accom- 
paniment of the operation. 

Some of the operations done by means of 
the valvulotome consisted of biting out a part 
of the anterior leaflet. This increased the flow 
forward but also increased it backward and, 
if the bite were large enough, severe regurgi- 
tation and failure followed. Another method 
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was to bite out a part of the posterior leaflet 
and, while this was less pernicious, it was also 
not particularly helpful. Similarly, an anterior 
slit and a posterior slit did very little good 
unless they were extensive, in which case 
intractable regurgitation might result. 

The newer concept, and one which is wide- 
ly adopted now, is to try to convert the func- 
tion of these cusps to some semblance of their 
former activity—restore the flutter valve ac- 
tion and possibly the other complex functions 
of the valve. These probably cannot be re- 
stored entirely, but by obtaining a flutter 
valve action the disability is ameliorated to a 
great extent. A satisfactory degree of valvular 
function can be produced by Bailey’s com- 
missurotomy, which consists of biting out a 
piece of the commissure or by tearing it, the 
so-called finger fracture. 

In an extreme case of mitral stenosis one 
cannot, of course, restore the patient to nor- 
mal, and that fact must be stressed to the 
patient and to everyone else connected with 
the case. 

I would like to present 2 patients. The first, 
Mrs. D., showed the typical findings and gave 
the typical history of mitral stenosis. She is 
29 years of age. She had rheumatic fever at 
the age of 12 and thereafter she noted no 
disability until 15 months before I saw her. 
She then came in with a picture of prominence 
of the pulmonary artery segment, congestion 
in the lungs and slight cardiac enlargement. 
Examination disclosed a loud, markedly ac- 
centuated pulmonic second sound and a long, 
rumbling diastolic murmur with a presystolic 
accentuation. There are some fine points in 
the diagnosis of mitral stenosis, such as the 
presence of associated valvular lesions, but 
the important thing is to be sure that the 
patient has severe mitral stenosis, as this wom- 
an had. Her degree of disability was such that 
she could not go up one flight of stairs with- 
out considerable difficulty and dyspnea. She 
had been getting progressively more dyspneic, 
she had several bouts of fibrillation, she show- 
ed some cardiac enlargement despite digitalis, 
and she had had one attack of pulmonary 
edema with bloody, frothy sputum. 

This patient underwent operation 11 weeks 
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ago. Operation was done by the left-sided ap- 
proach. A finger fracture, without the use of 
the knife, of the lateral and the medial com- 
missures was done. Postoperative convales- 
cence was uneventful, and I would like to ask 
her how she feels in comparison with the way 
she felt before operation. (To the patient): 
Do you think you are any different now? 

PATIENT: Well, before the operation I had 
great difficulty in doing ordinary housework, 
whereas now I can do windows and outside 
work around the house. Before, I couldn’t 
walk for more than a block without getting 
short of breath, and I have walked as many 
as eight blocks now with no difficulty at all. 
I couldn’t shop downtown for more than, say, 
an hour without resting, and recently | spent 
the whole day downtown and then went out 
that night and didn’t even notice it. 

DR. HANLON: Thank you very much. 

The second patient, Mrs. N., was operated 
on over seven months ago. She is 23 years 
old. She had no definite history of rheumatic 
fever; she did have “growing pains,” but 
nothing definite. When she was in school it 
was noted that she had a murmur and she 
was sent for an electrocardiogram. That was 
three years ago, and no particular comment 
was made on the findings. She paid no atten- 
tion to the murmur, but did note increasing 
dyspnea and difficulty in getting about; she 
couldn’t tolerate any vigorous exercise for 
any length of time. After she was married (a 
few months before operation) she noticed 
that when going up a flight of stairs she had 
to take a few steps at a time and then pause 
and rest. Last January 1 she had an attack 
of pulmonary edema with bloody, frothy 
sputum. 

She presented the typical picture of mitral 
stenosis with enlargement of the right ven- 
tricle, pulmonary congestion and prominence 
of the pulmonary artery segment. Her heart 
was small. 

She underwent operation seven months ago. 
Her postoperative course was smooth except 
for a follicular tonsillitis in the immediate 
postoperative period. This developed despite 
prophylactic penicillin; however, it soon sub- 
sided. She has been doing well and has re- 
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turned to her job as a secretary. She noticed 
one thing during the immediate postoperative 
period; even while still in the oxygen tent 
she commented that she could talk a lot 
longer without catching her breath. This was 
viewed with mingled feelings of relief and 
alarm by her husband, but I think it indicates 
that she recognized immediately that she was 
different, and since that time I believe the 
improvement has been even more striking. 

(To the patient): Would you tell us how 
you have been since the operation, Mrs. N. 

PATIENT: | noticed an immediate improve- 
ment and it seems to me it has certainly been 
better. My difficulty really was that almost 
any activity was too strenuous for me before 
the operation. Since then I have been getting 
along pretty well. As a matter of fact, about 
a month after I got out of the hospital I got 
involved in a badminton game and went back 
to my doctor, who was a little excited about 
it, but I didn’t have much difficulty and so I 
have been very much encouraged by that. 

DR. HANLON: This patient was referred by 
Dr. David Flavan and he told me yesterday 
that when Mrs. N. came to him and asked 
casually whether or not it was all right for 
her to continue playing badminton he was 
not only astonished but also horrified, and 
suggested that perhaps she might forego bad- 
minton and similar strenuous sports for a 
while, at any rate. Although it makes good 
discussion, it is probably not too advisable 
as postoperative management. Thank you very 
much, Mrs. N. 


Indications and Contraindications 
for Surgery 


The ideal surgical patient should be under 
35 years of age. Some people over 40 have 
undergone cardiac operation, so you see this 
rule is flexible; however, the farther you go 
in age the less advisable it is to do surgery. 

There should be no mitral regurgitation; 
that is not invariable. Many patients have 
some degree of mitral regurgitation. Recently 
a patient had no clinical evidence of regurgi- 
tation but when the finger was placed in front 
of the mitral valve in the auricle one could 
feel a regurgitant jet, which we did not in- 
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crease by operation. Severe mitral regurgita- 
tion makes the prognosis less favorable. 
There should be no associated valvular 
lesion of severe degree, i.e., no severe mitral 
stenosis associated with a severe aortic lesion. 
In a situation such as this, operation will ag- 
gravate the patient’s difficulty by improving 
the mitral lesion. 

There should be minimal cardiac enlarge- 
ment, particularly the left side of the heart. 
Right-sided enlargement is not uncommon, 
but left-sided enlargement indicates a bad 
prognosis. 

The rhythm should be regular, but fibrilla- 
tion is not a contraindication. The first pa- 
tient I presented had had fibrillation on many 
occasions. She was not fibrillating at the time 
of surgery, but if she had been that would not 
have been a direct contraindication. 
Operation on a patient with active carditis 
is extremely dangerous. 

The contraindications are relative, i.e.. 
various degrees constitute relative and abso- 
lute contraindications. Intractable decompen- 
sation—a patient who cannot, as the saying 
goes. be “wrung dry” regardless of intensive 
preoperative medical management—consti- 
tutes a contraindication, although various 
degrees of mild chronic failure are not abso- 
lutely so. 

Severe cardiac enlargement and _ aortic 
valve involvement are contraindications. 
Active rheumatic carditis may lead to a 
flare-up—not only a re-fusion of the valve 
but also intractable cardiac failure. 

We do not like to operate in the presence 
of active subacute bacterial endocarditis. 
Recurrent embolization is not really a con- 
traindication because one of the indications 
for an operation very similar to this one is 
recurrent emboli from either the left or the 
right auricle after fibrillation. Often the sur- 
geon finds an organized clot in the auricular 
appendage which has to be removed and dis- 
sected away before the finger can be intro- 
duced through the mitral valve itself and 
that, of course, constitutes a danger, since an 
embolus may be dislodged into the carotid 
circulation or peripherally into the distal cir- 
culation, such as to the leg, with unfortunate 
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results. Such a situation is, fortunately, not 
common, but recurrent embolization indicates 
that the patient has a poorer prognosis than 
if this had not occurred. 

As you know, sometimes the auricle is tied 
off as a definitive operation for recurrent 
embolization. Now, since one ties off the 
auricle (after he removes his finger), ties off 
the appendage and oversews it, the same 
operation is carried out every time one does 
a mitral valvulotomy by this approach 
through the left ventricle. One treats em- 
bolization from the left side at the same time 
that he treats the valve. 

The age of the patient naturally influences 
the results of operation. The older the patient, 
the less likely he is to have a good result, and 
of course the longer the duration of the con- 
dition the less indication there is that it is a 
rapidly progressive, malignant disease (and 
this can be a malignant disease, of course, in 
young people, with very poor prognosis ). 

Pulmonary fibrosis is a relative contrain- 
dication. One of our patients was a miner 
with severe pulmonary fibrosis. He had been 
in an oxygen tent alternately for a year. He 
was an extremely poor operative risk and 
surgery would not be done in this case with 
our present indications. Recently, a patient 
was found to have a vital capacity of 2 liters 
and a moderate degree of pulmonary fibrosis 
secondary to his mitral stenosis. This was not 
an absolute contraindication, but his course 
has been somewhat complicated because of 
decreased pulmonary reserve. 

Indications for surgery undoubtedly will 
become more clearcut as further experience 
accumulates. 

The over-all mortality rate for this opera- 
tion at present is about 10 per cent. In good 
risk cases, it is less than that. As the indica- 
tions and the technic become standardized 
further, perhaps with some degree of direct 
vision being substituted for these blind oper- 
ations, the prognosis for these patients un- 


doubtedly will be further improved. 
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Rooming-In Care of 
the Newborn 


JOHN C. MONTGOMERY 


Detroit 


Thue central maternity 
nursery has had an ex- 
tremely rapid growth 
during the present cen- 
tury. This growth has 
resulted from the rap- 
id movement of de- 
liveries from the homes 
to the hospitals. Just 
how the central nur- 
sery came to be the ac- = J. C. MONTGOMERY 
cepted locale for the 

care of newborn infants is not entirely clear. 
It seems to be a predominantly American 
institution and is probably in some way re- 
lated to the fact that in this country child- 
birth has become a nearly universal hospital 
procedure. It seems probable that the major- 
ity of women who delivered babies in hos- 
pitals before 1900 were hospitalized because 
of obstetric complications and that few of them 
were in sufficiently good health to participate 
in the care of their infants. It would be only 
natural, therefore, for reasons of efficiency to 
group these infants together under the care of 
a nurse. As the hospital deliveries have be- 
come progressively more predominant, the 
nurseries have grown by leaps and bounds. 
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IN GENERAL PRACTICE 


For general practitioners, who handle 
more than 85 per cent of all pediatric 
care, POSTGRADUATE MEDICINE here pre- 
sents authoritative, up-to-date summa- 
ries, prepared by specialists in pediatric 
problems. 


During the past few years. much concern 
has been felt by physicians, nurses and hos- 
pital administrators about the central nursery 
as an institution. This concern has been based 
upon physical, psychologic and economic rea- 
sons. That this dissatisfaction is real and wide- 
spread is evidenced by the fact that substitute 
plans for newborn care have arisen spontane- 
ously in different parts of the country. These 
plans all have one feature in common—that 
to a greater or lesser degree the mother is 
permitted to keep her newborn baby by her 
side and to participate in his care. The name 
“rooming-in” has been applied to this type of 
care. This term was first used by Gesell and 
Ilg in “Infant and Child in the Culture of 
Today." 

The physical objectives are clearcut and 
easily understood. The first of these is to pre- 
vent infection. It was for this reason that com- 
pulsory rooming-in was started at the Duke 
University Hospital in May 1947.? Although 
there had been no infectious diarrhea of the 
newborn at the hospital, it was decided to 
eliminate the central nursery as far as possi- 
ble in order to prevent such an epidemic. The 
same motivation was responsible for starting 
rooming-in at the Jefferson Hospital in Phila- 
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delphia in July 1947."\*° There has been no 
epidemic diarrhea in either of these room- 
ing-in facilities, nor has there been any in- 
crease in upper respiratory or skin infections. 

The nursing shortage was responsible for 
starting rooming-in at the United States Army 
Madigan General Hospital at Fort Lewis, 
Washington, in April 1949, There was also a 
shortage of space at this hospital and without 
instituting rooming-in it would have been nec- 
essary to build a new nursery. The experi- 
ment, as reported by Kimball and Hoover,° 
has been highly successful and they state that 
the rooming-in unit requires one-half or one- 
third the nursing personnel customarily used 
in a conventional service. 

Rooming-in has been instituted in several 
centers because of the psychologic advan- 
tages which this type of care offers. This was 
the case in Detroit where rooming-in was 
begun under the stimulation of the Cornelian 
Corner. This was also the motivation behind 
the rooming-in unit at the Grace-New Haven 
Community Hospital at Yale University.":* 
Psychologie advantages, by their very nature, 
are not clearcut and cannot be proved by 


statistics. Indeed, one must have personal 


experience with families who have enjoyed 
this type of care in order to fully appreciate 
the psychologic benefits. It is interesting that 
in all those centers where rooming-in was 
initiated for purely physical reasons, those 
who have had charge of the work have all 
come to appreciate the psychologic values to 
the family involved. Evidence to this effect 
has been given by Dr. Thaddeus Montgomery 
of Jefferson Hospital, by Dr. Angus McBryde 
of Duke University Hospital and by Drs. Kim- 
ball and Hoover of the U.S. Army Madigan 
General Hospital. 

The birth of a baby, particularly the first 
one, is a critical event in the life of any fam- 
ily. An opportunity is presented to the pro- 
fessional people involved in this experience to 
do much to weld the family together as a 
unit and, through family counseling and 
guidance, to do much to inspire confidence 
and satisfaction in the care of the newborn 
baby. It is felt by many that, to the contrary, 
the orthodox method of newborn care does 
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much to separate or fragment the family, 
separating as it does the mother from her baby 
and denying the father any contact with his 
offspring other than a brief look through a 
window. The psychologic advantages accrue 
to the entire family and not just to the new- 
born infant. 

Rooming-in permits the mother, under 
supervision, to undertake the care of her own 
infant. As a result of this experience, when 
she leaves the hospital she takes with her an 
infant in whose care she has developed com- 
petence and with whose behavior she is fa- 
miliar. The father too has been permitted to 
handle the baby and he feels that he has not 
been excluded but has continued to play a 
significant role in the family life. 

Rooming-in is compulsory in some centers 
and elective in others. Many feel that it should 
remain elective, at least for the present, but 
the compulsory plan has one rather distinct 
advantage. Many women have feelings of pas- 
sive dependency at this time and find it diffi- 
cult to make a decision. They will readily 
accept rooming-in if it is known that that is 
the system of the hospital of their choice. 


Equipment 


There are only two things which are essen- 
tial: (1) The mother must have facilities for 
washing her hands and (2) the baby must 
have his own supply of clothing for the day. 
The baby’s wardrobe may be as simple as a 
bread box, as is used at New Haven, or it 
may be a wooden wardrobe which is hung 
over the foot of the crib and manufactured in 
the hospital carpenter shop, which is the case 
at Jefferson Hospital, or it may be an elab- 
orate built-in wardrobe in the crib. A special 
crib has been designed by Drs. McLendon 
and Parks” at the George Washington Uni- 
versity Hospital which can be locked to the 
mother’s bed; the crib will then slide over 
directly in front of the mother. The almost 
universal use of early ambulation has made 
such elaborate equipment unnecessary. 

Rooming-in can be used in private rooms, 
in two or four bed rooms or in wards. At 
George Washington University Hospital many 
types of facilities are available. There are 
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single rooms with small built-in corner nur- 
series, neighboring two bed rooms which are 
separated by a small four bed nursery and 
neighboring four bed rooms separated by an 
eight bed nursery. Most hospitals which have 
adopted rooming-in have not found it neces- 
sary to make any structural changes. 

Another type of facility which in many 
ways seems to be the best is the so-called 
rooming-in unit. Good illustrations of this 
type of facility are found at New Haven and 
at the Franklin Hospital in San Francisco. 
The unit is a large four, five or six bed room 
divided by cubicles and containing a small 
nursery to which a baby may be moved if 
the mother is unduly fatigued, a nurse’s desk 
and facilities for the mothers to wash and 
bathe themselves. One nurse cares for all the 
mothers and all the babies in the unit. This 
plan has the additional advantage that the 
older mothers from the standpoint of delivery 
of their babies give considerable support and 
advice to the mother whose baby has just 
arrived. In such units the fathers are encour- 
aged to visit their families often and, after 
scrubbing themselves and donning a gown, 
are permitted to hold and care for their 
habies. 

Some advantages of rooming-in may be 
stated as follows: 


Advantages 


1. Safety—This type of care has been found 
to be safe after several years’ trial and indeed 
is perhaps the best known preventive of epi- 
demic diarrhea of the newborn. 

2. Advantages to the family unit—Room- 
ing-in permits the parents to care for their 
own child under guidance. It also provides 
an opportunity to carry on what it is hoped 
was begun during pregnancy, namely, instruc- 
tion regarding the characteristics of the new- 
born, and to impart some knowledge about 
child development and about the problems 
likely to arise during the first few days and 
weeks after leaving the hospital. 

A self-regulated feeding program is used 
in all rooming-in facilities. The mother is 
told that she may pick up her infant and 
comfort him by either feeding or holding him 
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whenever he seems uncomfortable. This has 
seemed to lead to a definite increase in the 
percentage of successfully breast-fed infants. 
The percentage of breast feeding obtained in 
an elective rooming-in institution is uniform- 
ly high, usually better than 90 per cent. In 
this connection it must be borne in mind 
that the type of woman who would select this 
type of care is also one who would probably 
try to nurse her baby, so that the odds are all 
in favor of successful breast feeding. We must 
therefore turn to the statistics from an insti- 
tution where rooming-in is compulsory to de- 
termine whether or not there is any direct 
effect on the percentage of breast feeding. 
Dr. McBryde at Duke University Hospital 
states that before rooming-in was instituted 
the percentage of successfully breast-fed in- 
fants leaving the hospital was 35 per cent; in 
1950 it had risen to 58.5 per cent. In a per- 
sonal communication Dr. McBryde tells me 
that during 1951 it rose to 70 per cent. It 
seems probable that much of this success is 
due to the increased stimulation which the 
mother’s breasts receive at the time of early 
lactation. It is not infrequent during early 
lactation to find the infant nursing for short 
periods 12 or more times in 24 hours. 

3. Advantages to the hospital staff—These 
advantages are largely educational. With prac- 
tically all deliveries occurring in hospitals 
there has been little or no opportunity for 
student doctors and nurses to observe the im- 
pact of the birth of a new baby on the family 
constellation, to observe the emotional reac- 
tions to and influences on breast feeding. to 
learn and observe the calm and comfort 
which comes to an infant who is held com- 
petently and securely by a calm and self- 
reliant mother and, conversely, to observe 
how a mother’s tension can be transmitted to 
the child by her manner of holding him. 

Rooming-in not. only offers many educa- 
tional advantages to the professional staff but 
also places upon them some educational ob- 
ligations. The maternity nurse must be an 
instructress as well as a nurse. She must be 
a person with warm feelings toward both 
mother and baby and one whose own train- 
ing has included some instruction in child 
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development. She must know how to help a 
young mother who is trying to breast feed 
her baby. She must be able to teach her how 
to hold him and comfort him. 

The chief disadvantage encountered in 
rooming-in has been that of fatigue in the 
mother. This, it is felt, is not so much due 
to physical exhaustion as to a lack of con- 
fidence in her ability to care for her baby. 
Fatigue is seldom experienced by multiparous 
women, mothers who have been nurses before 
their marriage. or by women who have had the 
advantage of adequate prenatal instruction. 

Rooming-in of course cannot succeed ex- 
cept where there is complete cooperation be- 
tween the hospital administration and_ the 
obstetric, pediatric and nursing staffs. 

In conclusion, rooming-in is a safe pro- 
cedure. It is perhaps the best preventive that 
we have today for epidemic diarrhea of the 
newborn. 

Rooming-in also offers a more economical 
solution to the problem of nursing care in a 
lying-in hospital. 

More important than these considerations. 


rooming-in offers to the professional groups 
in a hospital—medical, nursing and admin- 
istrative—the opportunity to give understand- 
ing support, instruction and help at a critical 
point in the life of a family and to make a 
real contribution to parent-child relationships 
and, in a larger sense, to mental health in our 
nation today. 
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Self-Demand F eeding 


P. A. McLENDON* 


The George Washington University School of Medicine, Washington. D.C. 


Tue summary of this 
paper is presented as a 
preface in order that 
the reader can antici- 
pate the points to be 
brought out in the dis- 
cussion. 

1. “Self demand” 
means a practice of in- 
fant feeding which al- 
lows the infant to sat- 
isfy his hunger when 
hunger occurs. 


P. A. MCLENDON 


*Professor of Pediatrics, The George Washington University School 
of Medicine, Washington, D.C. 


236 


2. Hunger rhythms are frequently recur- 
ring during the first three or four weeks. 

3. An infant shows his hunger by crying 
and significant “mouthing” behavior. 

4. An infant will nurse enough for his 
needs for normal growth and development. 

5. Only plain boiled water is necessary 
during the prelactational days (when breast 
fed). Formula feeding (in this period) dulls 
good nursing activity and does not prevent 
natural weight loss. 

6. An infant will easily adjust to practical 
intervals of feeding when minor discipline is 
employed. 

7. In “scheduled” routines, excessive cry- 
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ing before feeding or interrupted sleep before 
hunger occurs are not conducive to good feed- 
ing behavior. 

8. Comfort in the infant is reflected in the 
contentment and relaxation of the mother. 
This is the first step in the prevention of dis- 
turbances in good mother-infant relationships. 

9. Future benefits to child care can be de- 
rived from this early beginning of maternal 
confidence. 


Discussion 


In 1942 the writer, in collaboration with a 
mother, published the reactions of an infant 
to ad lib. feeding under the title “Feeding 
behavior of an infant during the first 12 weeks 
of life on a self-demand schedule” (Simsarian, 
F. P. and McLendon, P. A.: J. Pediat. 27:93- 
103, 1942). This report covered a 12 week 
period starting from the first day. This moth- 
er was given no anesthetic and hence no un- 
natural stupor was present in the infant. He 
was put to the breast within a few hours post 
partum and thereafter as his cry and actions 
indicated hunger. Careful and accurate rec- 
ords of crying time, sleep intervals, nursing 
time and quantities taken at each feeding were 
kept by the mother. He was breast fed. The 
record might be condensed into the following 
significant observations: 

1. This newborn infant showed signs of 
hunger (mouthing, hands to mouth) soon 
after birth and nursed for a few minutes. 

2. He slept most of the time during the 
prelactation interval, waking two or three 
times daily during the first four to five days. 

3. Wakefulness and hunger in the infant 
and lactation by the mother occurred about 
the same time. 

4, Water was taken by the infant before 
lactation but did not control weight loss. 

5. Early starvation (prelactational period ) 
was not accompanied by dehydration. 

6. Beginning with lactation, hunger occur- 
red frequently and reached a maximum of 8 
to 12 nursings per day about the seventh to 
tenth day. 

7. Nursing after 10 days remained irregu- 
lar as to interval, time of nursing and amounts 
taken per nursing. 


September 1952 


8. This inconsistency, however, added up 
to regular 24 hour total intakes. 

The purpose of this record was to show 
that hunger pains or rhythms had no pattern 
in any particular, that an infant prospered 
under such a regimen, that crying time was 
reduced and that such practice did not re- 
quire added work by the nurse or mother (if 
the infant could be by the bedside). It fur- 
ther demonstrated that a reasonable “sched- 
ule” would be developed by the infant at 
home without undue difficulty, which did not 
conflict with the usual household duties of the 
mother. This latter statement has been the 
most criticized by those opposing this revived 
method of infant feeding. As stated, the in- 
fant was awakened at bedtime and early morn- 
ing, beginning about the third week, so that 
his feeding did not interfere with usual family 
commitments. In a short period of days he 
conformed quite well to this changed regimen. 

This experience served a twofold purpose: 
It offered (1) convincing evidence that a 
baby will nurse what he needs for proper 
growth and development, and (2) evidence 
that crying and tension are lessened when 
his hunger is satisfied. This bears out Al- 
drich’s contention that crying could be reduced 
by increased nursing care. There is no more 
attentive nurse than the mother, and none 
more understanding! Her science may be 
short but her patience is long! It would be 
foolish, of course, to assume that all mothers 
can conform to this, or to any one method of 
infant care. 

There is no way in which a practical meth- 
od of analysis of “self-demand” and scheduled 
infant reactions can be tabulated. Such a 
study involves too many variables. One can 
only comment on his own experience. Two 
areas can be cited—observations in a mater- 
nity service where “rooming-in” and permis- 
sive feeding are practiced, against observations 
made previously under “scheduled” care. 

The George Washington University Hos- 
pital was so constructed that infants can be 
with their mothers during a greater part of 
the day. This construction comprises single 
rooms with adjoining nurseries and also four 
bed units in which infants are in a common 
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nursery. These latter infants are handled in 
the same manner as those in single units. This 
practice of leaving infants with their mothers 
during most of the day can be carried out in 
any hospital. Physical facilities are a minor 
part of the philosophy of “rooming-in.” In- 
fant bassinets remain by the bedside as much 
as the mother wishes except during visiting 
hours. She feeds the baby, by breast or bottle, 
when she thinks he is hungry and changes the 
diaper as necessary. She holds him as she de- 
sires. Advice and guidance are given by un- 
derstanding nurses. She becomes familiar with 
his cries, his sleep noises, and his activities. 
But more especially is she interested in his 
hunger reactions. These mothers go home with 
understanding, and permissive feeding con- 
tinues. Crying in this situation is minimal. 
There is no need for the mother to readjust 
her attentions or make different interpreta- 
tions of her infant’s reactions—they continue 
as she has observed them during the previous 
week. 

On the other hand, in conventional hospital 
care of the newborn, feedings are scheduled 
at specified intervals. When the clock denotes 
the hour, the infant is fed by the nurse, or oc: 
casionally by the mother, whether he is hun- 
gry or not. He may have cried for a full half- 
hour with resulting exhaustion, or he may 
have been awakened from perfect comfort. 
Good feeding behavior is not a natural reac- 
tion under either circumstance. The mother 
had no opportunity to observe the infant’s be- 
havior on awakening and therefore has no 
conception of his needs. Before going home 
she has not fed him except for a few times 
and she does not know much about his feed- 
ing activities. Fortunately this situation has 
changed a great deal in recent years and far 
more leniency has developed in most hos- 
pitals. It is. of course, possible to begin “‘de- 
mand” feeding after going home—this entails 
additional advice by the physician. Even at 
this stage. such a procedure is worth while. 

The problems of this latter mother are more 
numerous when such a reversal is made. How- 
ever. since irregular feeding is the inherent 
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instinct of the infant, such a change is not 
followed by undue disturbances. It follows 
that more frequent telephone advice is neces- 
sary in this latter group of mothers. 

The attitude of relaxation in the mother 
cannot be expected, however, unless the phy- 
sician is willing to sit down for a few minutes 
and explain what babies are like. He must ex- 
plain that they are individual and require 
individual evaluation as to feeding intervals, 
amounts to be allowed and how they show 
their need for attention. No baby remains 
static in his behavior and growth—he has a 
dynamic physiology of physical and emotional 
needs. 

As previously noted, every infant is a new 
individual to be analyzed by his mother. He 
or she is not going to behave as the first in- 
fant did. This stimulates the ingenuity of the 
mother in her evaluation of his reactions to 
his fundamental requirements: food and com- 
fort (physical and emotional). The logical 
answer to her questioning then is to let him 
set his own demands as to quantity and inter- 
vals of feeding, reaction to wet diapers and 
temperature and his need for cuddling and 
the satisfaction obtained from physical con- 
tact. When this wise mother has decided on 
his requirements and they can be easily met. 
she conforms to them. On the other hand, if 
she finds them confusing or impossible to 
meet practically, she takes steps to modify his 
demands by minor disciplinary measures. Too 
frequent feeding demands, especially when 
small quantities are taken, can easily be 
lengthened by giving water to “tide over” an 
extra half hour or so. This middle ground of 
permissiveness between indulgence and dog- 
matic, clocked intervals is the natural and 
intelligent care of any young animal. There is 
neither “smother-love” and so-called “secur- 
ity” nor “frustration” involved! A_relation- 
ship of trust and respect has its origin in 
these early days that can grow into a pat- 
tern of infant and child care embodying all 
the requirements for a congenial and adapta- 
ble family unit—the unit for community and 
national progress in its broadest sense. 
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Institute, and Naval Hospital, Bethesda, Maryland 


a grafts have enjoyed varying degrees 
of popularity for 2000 years. While most 
authorities agree that fresh tissue transplanted 
from one part of an individual’s body to an- 
other as an autogenous graft is ideal, there 
still remain selected cases in which preserved or 
banked tissue grafts may be used to advantage. 
The idea of preserving tissues in banks for later 
use is not new—skin, bone and blood vessels 
have been widely stored by various methods for 
the past 10 years. In spite of limitations in these 
methods, there are many reports of successful 
grafting procedures using preserved tissues. 

With the influx of large numbers of casual- 
ties into naval hospitals, the need for suitable 
tissue grafts increased. Therefore, a research 
project was established to seek new methods 
with fewer limitations for preserving skin, bone 
and blood vessels. 

The preliminary findings of the experimental 
and clinical investigations of the Tissue Bank, 
Naval Medical School and the Naval Medical 
Research Institute, Bethesda, Maryland, are pre- 
sented here. 

Tissue procurement is accomplished by per- 
forming sterile autopsies on fresh cadavers, 
where death is not caused by infection, contagious 
diseases or malignancy, within 24 hours after 
death provided the body was refrigerated at 
3° C. during this interval.’ Bone is removed from 


the ilium, femurs, tibias, and sometimes from 
the small bones of the feet and upper extremi- 
ties. Arterial segments are taken from the 
thoracic and abdominal aortas, as well as the 
iliacs and femorals, of cadavers free of degenera- 
tive vascular changes. Split-thickness skin is 
removed from concealed areas such as the ab- 
domen, back and thighs. Care is taken to avoid 
mutilation by replacing long bones with suit- 
able wood dowels, and cannulating the arterial 
stumps with plastic tubes in order to facilitate 
embalming. 

The technic used to preserve these tissues de- 
pends upon whether the grafts must be kept 
alive until used. Skin should be kept alive in a 
nutrient solution in order to take temporarily 
as a homograft. However, homogenous bone 
and blood vessel grafts need not be kept alive 
to serve the function of a structural trellis on 
which new living tissues from the host will 
gradually replace the dead graft. The previously 
routine technics used for preserving these grafts 
in a nonviable state have utilized antiseptic solu- 
tions or deep-freeze storage. 

A new technic, freeze-drying, for preserving 
bone and blood vessels is being evaluated at the 
Tissue Bank. Theoretically it eliminates most of 
the limitations of former methods of preserva- 
tion. This means that the grafts are quick- 
frozen at low temperatures (-76° C. for bone 
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and -196° C. for arteries) and then dehydrated 
by sublimation under a high vacuum, while the 
tissue is still frozen. The procedure is conducted 
in a commercial freeze-drying machine. This 
process, commonly referred to as lyophilization, 
has been used for many years to preserve in the 
dried state such products as plasma, penicillin, 
streptomycin, vitamins, and other labile chemi- 
cals. Theoretically the process and subsequent 
storage at room temperature damage these sub- 
stances less than does prolonged storage in the 
frozen state. Bone which has been kept in the 
deep freeze using the generally accepted technic 
does seem to undergo some undesirable chemi- 
cal changes on prolonged storage. Speed and 
Smith* have observed gross changes—discolora- 
tion, dryness and loss of elasticity—in bone 
stored for as little as three months, and most 
surgeons prefer not to use bone stored for longer 
than six months to one year.* Deterling* and 
Hufnagel® have found also that prolonged stor- 
age of frozen blood vessels results in changes 
that impair their function as grafts in dogs. 
Many freeze-dried products have remained sta- 
ble during storage for several years in vacuum 
containers. 

The advantages of freeze-drying as a method 
for preserving nonviable tissues such as bone 
and blood vessels are: (1) increased storage 


Nonviable tissues such as bone and 
blood vessels can be preserved at 
room temperature after freeze-dry- 
ing. Bone and blood vessels are 
removed from fresh cadavers under 
aseptic technic and are then rapidly 
frozen at —76° to —196°C. and 
placed in a freeze-drying machine. 


time; (2) storage at room temperature; (3) 
ease of handling and shipping, and (4) theo- 
retically, minimal biochemical damage to the 
tissues during processing and storage. 

Before freeze-dried bone was used in patients, 
it was compared experimentally in dogs to fresh 
autogenous bone grafts, frozen homogenous 
grafts, and to a bone defect the size of the graft. 
These experiments indicated that fresh autog- 
enous and preserved homogenous cortical bone 
grafts heal in the same manner but at slightly 
different rates. Fresh autogenous cortical bone 
heals slightly faster than does preserved homog- 
enous bone, and in the early stages of healing 
freeze-dried grafts seemed to progress slightly 
more rapidly than frozen ones.® 

On the basis of this experimental justification 
freeze-dried bone has been grafted in 14 patients 
to date as a clinical research project. Although 
early results in these patients are favorable, final 
evaluation must be reserved for the future. 

Freeze-dried arteries are currently being in- 
vestigated in animals, and the early results are 
very encouraging. If long-term evaluation of 
these freeze-dried arterial grafts continues to 
indicate their superiority over frozen grafts, a 
clinical trial on patients will be undertaken. 

The definition of the word “take” as applied 
to grafting procedures is one which varies 
greatly, depending upon the specialty using the 
word. To the plastic surgeon, “take” carries an 
implication of living and persisting, while to the 
orthopedic or vascular surgeon, it carries an 
implication of biologic acceptance and, finally, 
replacement by similar tissue from the host. As 
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These tissues are then dehydrated 
under a high vacuum for approxi- 
mately two weeks. This drying is 
accomplished by sublimation of ice 
from frozen tissues. 


noted previously, bone and blood vessel grafts 
need not be viable to take satisfactorily, but skin 
should retain its viability in order to take. 
Therefore, the method for preserving skin is 
entirely different from the freeze-drying proce- 
dure used on bone and blood vessels. 

Recognizing the fact that temperatures in the 
order of 3° C. markedly showed cellular metab- 
olism,’ methods were developed for storing skin 
in PLIOFILM or moist saline gauze at icebox tem- 
peratures. Satisfactory takes with this banked 
skin were obtained. However, storage time was 
limited to three weeks, since no provision had 
been made for nutrients to maintain a slowed 
metabolism or for a slow but constant loss of 
water by evaporation. 

To overcome these limitations,® skin is placed 
in a nutrient solution consisting of 10 per cent 
pooled human plasma and go per cent of 
buffered, balanced salt solution (Earle’s) and 
refrigerated in an ordinary icebox which is 
regulated at 3° C. To date, 75 patients have 
received grafts of this skin. Autogenous grafts 
have “taken” permanently after storage for 84 
days. Homogenous grafts, which have been 
stored for as long as 185 days, have reacted in a 


manner similar to the fresh homograft, i.e., ° 


initially take, but slough after a three to five 
week period. Homogenous skin from cadavers 
is largely used as a temporary physiologic dress- 
ing. In this function, homografts have been 
shown to minimize infections, pain, frequency 
of dressing, diminish cicatrization by limiting 
granulation tissue formation, and lessen wound 
fluid losses. 

Tissue procurement continues to be the most 
serious problem in the successful operation of a 


tissue bank. There is great reluctance by the 
next of kin to give permission for tissue re- 
moval from deceased relatives. Only through 
careful public education will the supply of pre- 
served tissues reach a sufficient peak to meet 
potential demand. 

The new technics described in this preliminary 
report cannot yet be recommended for general 
usage. Carefully controlled clinical and experi- 
mental studies now under way must be com- 
pleted before an evaluation of these methods 
can be adequately accomplished. 
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After approximately 99 per cent of 
the tissue moisture has been re- 
moved, the grafts are sealed in 
sterile tubes, under a vacuum to 
prevent oxidation of residual fatty 
acids, to exclude moisture and to 
insure sterility. 


These dried, hermetically sealed 
tissues can now be stored at room 
temperature. Theoretically, if vacu- 
um is maintained, the grafts will be 
stable for several years. 
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EXPERIMENTAL EVALUATION OF FREEZE-DRIED BONE 


Freeze-dried dog-bone grafts meas- 
uring 1 cm. by 6 cm. are stored in 
glass tubes at room temperature 
after being processed in the experi- 
mental surgery laboratory at the 
Naval Medical Research Institute. 


Comparison of freeze-dried bone 
with control grafts of fresh autog- 
enous and frozen homogenous bone 
was made by inlaying the experi- 
mental and control bone into the 
extensor surfaces of an adult dog’s 
mid-radius. No fixation was used. 
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Fourteen days postoperatively, freeze-dried 
dog-bone graft demonstrates profuse intra- 
medullary reactive new bone formation, seal- 
ing the graft in its bed. (Hematoxylin and 
eosin stain Xx 30.) 


A high power view of the area demarcated 
above reveals the deposition of new osteoid 
tissue, with simultaneous elimination of dead 
bone by multinucleated giant cells. (x 200.) 


X-ray of undecalcified cross sec- 
tional tissue block. Graft clearly 
visible. 
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Thirty-five days after grafting, reactive new 
bone formation is maturing at the contact 
site between freeze-dried graft and host. This 
results in fixation of graft to host bone. 
(Hematoxylin and eosin x 30.) 


A higher power magnification shows begin- 
ning vascular infiltration of the graft with 
enlarging sinusoids. (x 200.) 


X-ray of undecalcified tissue 
block. Graft outlines still clearly 
visible. 
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X-ray of undecalcified tissue 
block. Graft outlines are no 
longer visible. 


After 102 days, there is an advanced phase 
of revascularization, so that large confluent 
sinusoids are present throughout the freeze- 
dried graft and in the adjacent host bone, 
giving it a porous appearance. (Hematoxylin 
and eosin x 60.) 


A high power view of the area outlined in 
the preceding slide, demonstrating perivascu- 
lar new bone formation. Early concentric 
lamellar pattern of “creeping substitution” 
evident in the upper lefthand corner. (x 200.) 
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The graft site is no longer de- 
monstrable on this cross section 
x-ray of the undecalcified tissue 
block. 


The final stage of bone graft healing, apposi- 
tional bone substitution, is seen in this view 
of the freeze-dried graft site 225 days after 
operation. Graft and host vascular response 
is diminishing. (Hematoxylin and eosin x 60.) 


Perivascular bone formation has advanced 
and the concentric pattern of new bone is 
evident. Living bone is more eosinophilic 
than the dead ‘bone which is characterized by 
anuclear osteocytes and basophilism. (x 200.) 
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The four stages of cortical bone graft incorporation dem- 
onstrated by the preceding histologic sections are sum- 
marized in these two diagrams. The final stage, apposi- 
tional bone substitution, is poorly understood. It may well 
be that the residual elements of dead graft are replaced 
by another wave of revascularization and new bone depo- 
sition instead of the commonly accepted phenomenon of 
“creeping substitution,” or appositional substitution. The 
manner of healing seems to be similar in all these grafts, 
whether fresh or preserved, but there were differences 
in the rate of healing. Fresh autogenous grafts healed 
more rapidly than the preserved ones, especially in the 
earlier phases. Likewise, freeze-dried bone appeared to 
progress at a somewhat more rapid rate than the frozen 
in the stage of reactive bone formation. The graph below 
represents an average for all these types of bone grafts 
which were used. 
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EXPERIMENTAL EVALUATION OF FREEZE-DRIED ARTERIES 


Freeze-dried aortic grafts 
from the dog are sealed in 
vacuum containers and stored 
at room temperature. The 
grafts measure approximate- 
ly 2.5 cm. in length. 


Immediately prior to graft- 
ing, these grafts are removed 
from their container and re- 
constituted to their normal 
physical properties by immer- 
sion in distilled water, nor- 
mal saline, or plasma for a 
period of 15 to 20 minutes. 
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To evaluate the accepta- 
bility of these experimen- 
tal grafts, the dog’s ab- 
dominal aorta is exposed 
just above its trifurcation. 
After clamping above and 
below, a segment approxi- 
mately 1.5 cm. in length 
is excised and a graft of 
similar diameter chosen 
for replacement. 


The freeze-dried aortic 
graft is anastomosed to 
the aorta by means of two 
everting continuous mat- 
tress sutures of silk. When 
the clamps are removed 
normal pulsations in the 
graft segment are noted. 
Final evaluation in the 
dog, using fresh and 
frozen controls, will ap- 
pear at a later date. 
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Verhoeff’s elastic tissue 
stain of longitudinal 
section, freeze-dried dog 
aorta, after six months’ 
storage in a vacuum con- 
tainer at room tempera- 
ture, demonstrates mini- 
mal condensation and 
fragmentation of smooth 
muscle fibers without 
damage to elastic tissue. 


Verhoeff’s elastic tissue 
stain of a _ longitudinal 
section, normal fresh dog 
aorta. (x 215.) 
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THE PRESERVATION OF SKIN BY USE OF A NUTRIENT SOLUTION 


Tissue which must be 
preserved in a viable state 
(skin) is not frozen or 
freeze-dried. Split-thick- 
ness skin is removed with 
a Brown or Padgett der- 
matome under aseptic 
precautions. It is then 
wrapped around a glass 
cylinder with the cut sur- 
face exposed. 


The skin is secured to the 
cylinder by a layer of per- 
forated cELLOPHANE® held 
in place with two black 
silk sutures. 


A nutrient solution is 
added to the deposit in a 
clamp-top Ball fruit jar. 
The medium consists of: 
(1) go per cent balanced, 
buffered salt solution 
(Earle’s); (2) 10 per cent 
pooled human plasma; 
(3) 50 units of penicillin 
and streptomycin per cu- 
bic centimeter, and (4) 
phenol red indicator. 


The entire unit is placed 
in the icebox at 3°C. A 
color change occurs at 
pH 7 as acid products of 
metabolism accumulate in 
the nutrient medium. 
When this change occurs, 
the solution is replaced. 
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This biopsy section was 
taken 4o days after a fresh 
split-thickness autograft 
had been transferred from 
the left thigh to the right 
foot. (Hematoxylin and 
eosin x 200.) 


A similar biopsy section 
taken 120 days after graft- 
ing. There was 100 per 
cent take of this  split- 
thickness autograft which 
had been stored in nutri- 
ent medium for 84 days. 
The cellular detail and 
general architecture are 
very similar to the fresh 
autograft above. (Hema- 
toxylin and eosin x 200.) 
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GENERAL PRACTICE 


Infections of the Respiratory 
Tract in Patients with 
Cardiac Disease 


H. A. REIMANN* 
Jefferson Medical College, Philadelphia 


Iv general, any infection in patients with 
heart disease is hazardous and demands 
prompt treatment or, better still, prevention. 
Minor infections of the respiratory tract in- 
cluding rhinitis, pharyngitis, catarrhal fever, 
grip and influenza——often grouped together as 
“colds” —are of special importance. They affect 
more people than any other infectious disease, 
interfere with respiratory function, add more 
burden to an already disordered heart and 
occasionally lead to more serious pulmonary 
or other sequelae. With few exceptions the 
prevention and treatment of infections of the 
respiratory tract are the same in patients with 
heart disease as in otherwise normal persons. 
The chief problems are their prevention and 
treatment and the support of the heart and 
circulatory system during a critical period. 
It is important to be aware of the current 
incidence of different acute respiratory tract 
infections prevalent in the general population. 
A recent tabulation’ of over 1000 cases in a 
group of families gives an estimate of the 
relative numbers of these diseases the general 
practitioner may expect to encounter: 


*Magee Professor of Medicine and Acting Head of the Department of 
Experimental Medicine, Jefferson Hospital, Jefferson Medical College, 
Philadelphia, Pennsylvania. 
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This department offers the latest, proved 
methods for the treatment and manage- 
ment of commonly encountered conditions 
based on the extensive experience of the 
physicians who prepare these summaries 
especially for PosTGRADUATE MEDICINE. 


Per Cent 
Undifferentiated respiratory tract disease ..... 93.7 
Nonstreptococcic sore throat ................ 4 
Streptococcic sore throat .................... 14 
Viral pneumonias ..................... 
Pneumococcic pneumonias ................... 0.2 


Obviously, about 98 per cent of cases are of 
undetermined origin and no specific method 
of prevention or treatment is available. They 
are probably caused by a variety of viruses. 
Influenza is not included in the list. 


Prevention 


There is no satisfactory way to prevent 
colds. Isolation or prevention of contact with 
all persons, especially those who carry the 
virus or who have colds, is the best measure 
but is impractical and almost impossible to 
achieve in average circumstances. Persons 
with colds or related diseases should be ex- 
cluded from the vicinity of a patient with 
cardiac disease. Infection is transmitted most 
readily by close contact or by inhaling air 
contaminated by the causative agents ejected 
with the nasopharyngeal secretions of per- 
sons with colds by talking, coughing, sneez- 
ing or other means. Because of the small size 
of viruses, gauze face masks are unreliable 
in trapping them. Attempts to sterilize the air 
with ultraviolet light or aerosols, or to reduce 
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dust by oiling floors and by special bedding to 
prevent infections, have been disappointing. 
Since colds occur in warm climates as well as 
in cold ones, change of residence makes no 
great difference. Growing older seems to be 
the most effective way to reduce the chances 
of catching cold. 

Vaccines—Since the causative agents of 
colds in general cannot be isolated or culti- 
vated, there is no way at present to make 
specific vaccines against them. The so-called 
cold vaccines that are available commercially 
are composed of a mixture of bacteria found 
in the respiratory tract which have nothing 
to do with colds, nor does vaccination prevent 
secondary bacterial invasion during colds. 
Vaccines of any kind given orally are useless 
and those injected parenterally at times cause 
untoward reactions which are especially un- 
desirable in patients with cardiac disease. 

Vaccination against influenza is of limited 
value. It should be used for patients with 
heart disease under certain circumstances. If 
influenza is known to exist in a community 
or if one can be forewarned of its imminence 
and of the type of virus prevalent, the proper 
specific vaccine is of prophylactic value. Vac- 
cine prepared with virus type A is effective 
only for that type and not for that of type 
A’, B or C. In other words, vaccines prevent 
infection or reduce the severity of influenza 
only if prepared with the same antigenic 
type of the causative virus. Unfortunately, 
identification of the type of virus can be made 
only by special laboratory procedure. There 
is no reliable method to predict which type 
of virus will be extant. Furthermore, effective 
immunity is not established until a week or 
more after vaccination and is of short dura- 
tion, probably no more than a few weeks. It 
is not advisable at present to vaccinate pa- 
tients with heart disease routinely in anticipa- 
tion of influenza. Immunity is fleeting and 
uncertain and the danger of occasional unto- 
ward reactions is a hazard. 

Prophylaxis with drugs—Sulfonamide com- 
pounds and antibiotics have no influence on 
the filtrable agents which cause colds or in- 
fluenza and should not be given in the hope 
of preventing minor infections of the re- 


256 


spiratory tract. Unnecessary administration of 
sulfonamides adds the risk of renal compli- 
cation. Antibiotics may cause untoward reac- 
tions of hypersensitivity or gastrointestinal 
disturbances, which are especially undesirable 
in patients with cardiac disease. Furthermore, 
hypersensitivity may be induced to antibiotics 
which may be needed urgently in the future. 

There is no evidence favoring the use of 
antibiotics during colds or influenza to pre- 
vent secondary bacterial pneumonias in other- 
wise normal persons. In those with heart 
disease the matter is somewhat different. Car- 
diac failure is accompanied by pulmonary 
congestion, edema, thrombosis, infarcts or 
atelectasis, any of which interferes with the 
pulmonary mechanism of defense and favors 
bacterial invasion and pneumonia. Colds and 
related infections also favor the invasion of 
nonhemolytic streptococci into injured or de- 
fective cardiac valves to cause endocarditis. 
For these reasons, general opinion favors the 
administration of penicillin to patients with 
heart disease during infections of the re- 
spiratory tract especially if they are severe 
and febrile. The average dose is 100,000 units 
of penicillin twice a day injected parenterally 
or 300,000 units given orally in divided doses 
over four or five days, or longer if fever per- 
sists. If for some reason penicillin cannot be 
used, AUREOMYCIN®, chloramphenicol or ter- 
ramycin may be given orally in average doses 
of 1 gm. to 3 gm. a day. 

Vaccines prepared with the specific car- 
bohydrates of pneumococci are available. If 
specific vaccine is used pneumonia may be 
prevented, but unless an epidemic caused by 
a known type of pneumococcus is present the 
impossibility of predicting the type of the 
infecting pneumococcus beforehand makes 
the procedure impracticable in general prac- 
tice. No vaccines are effective in preventing 
pneumonias caused by other bacteria, fungi 
or viruses except influenza. 

Other measures—Patients with heart dis- 
ease should avoid exposure to cold, wet, drafts 
or irritants which in some persons induce 
vasomotor rhinitis or even minor infections. 
There is no evidence, except in true avita- 
minosis, that the administration of commer- 
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cially prepared vitamins fortifies the system 
against colds. Tonsillectomy does not reduce 
the susceptibility to colds or their incidence 
and is indicated only for patients who have 
repeated attacks of acute tonsillitis. Any me- 
chanical obstruction or serious defect in the 
airways should be corrected. 

Hemolytic streptococcic infections—Infec- 
tions caused by hemolytic streptococci are of 
especial importance in patients with heart 
disease, but fortunately, according to the 
tabulation,’ account for less than 2 per cent 
of infections of the respiratory tract. The low 
incidence makes it undesirable to attempt 
prophylactic administration of sulfadiazine 
or antibiotics except during local epidemics 
or after significant exposure to known infec- 
tion. The prompt recognition and treatment 
of streptococcic infections are urgent to pre- 
vent first attacks* or recurrences of acute 
rheumatic fever and to prevent acute or sub- 
acute bacterial endocarditis caused by hemo- 
lytic or indifferent streptococci in patients 
whose cardiac valves are defective. 

There are some clinical features whereby 
hemolytic streptococcic pharyngitis or ton- 
sillitis at times may be distinguished from 
undifferentiated respiratory tract infections. 
Diagnosis during epidemics is easy. In the 
individual isolated case, clinical diagnosis 
often is impossible without the aid of labora- 
tory methods. The infection usually is more 
acute and severe than those caused by viruses, 
fever is higher, swallowing is more painful 
and lymphadenopathy is present. There is 
leukocytosis, an increased sedimentation rate 
of erythrocytes and the exudate is composed 
predominantly of polymorphonuclear leuko- 
cytes rather than lymphocytes. Hemolytic 
streptococci are present in large numbers and 
serologic evidence of their pathogenic activity 
can be demonstrated. 

In an epidemic period, infection may be 
prevented by the administration of 100,000 
units of penicillin twice daily, parenterally, 
for four to seven days. For patients who have 
hemolytic streptococcic sore throat, the ad- 
ministration of two injections of 600,000 units 
of procaine penicillin G in oil three days apart 
is recommended to prevent rheumatic fever.” 
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For patients who have had rheumatic fever or 
who have rheumatic heart disease, therapy 
should be continued for 8 or 10 days. 

Prevention of rheumatic fever — Many 
studies have been reported favorable to the 
continuous prolonged administration of sulfa- 
diazine or penicillin to persons, especially 
children, who have had rheumatic fever to 
prevent hemolytic streptococcic infections 
which in turn incite rheumatic recurrences. 
According to current opinion all persons who 
have had rheumatic fever should receive sul- 
fadiazine or penicillin for a minimum period 
of two years afterward,* and those with evi- 
dence of rheumatic carditis should receive 
one of these agents for three to five years.” 
The dosage recommended at present is 0.5 to 
1 gm. of sulfadiazine daily or 100,000 units 
of penicillin orally one to three times a day. 
Various modifications and schemes of inter- 
rupted therapy have been proposed including. 
as an alternative to continued therapy, the 
rigorous treatment of all upper respiratory 
tract infections for a period of at least 10 
days. This is said to prevent 50 per cent of 
recurrences. The remaining 50 per cent of 
recurrences of rheumatic fever do not follow 
overt respiratory tract infection. Obviously 
this type of patient will develop rheumatic 
fever before there is any indication for anti- 
streptococcic therapy. Decision as to how long 
therapy should be continued depends on the 
degree of cardiac involvement, on the risk of 
acquiring infection with hemolytic strepto- 
cocci and on the period of freedom from the 
last streptococcic infection or attack of rheu- 
matic fever. 

Although the effectiveness of the prophy- 
lactic treatment of rheumatic fever appears 
to be demonstrated clearly by the published 
reports in the literature, the results obtained 
in private practice often are disappointing. 
This probably is due chiefly to the difficulty 
in obtaining unremitting cooperation in strict 
adherence to the treatment by private patients 
at home as compared with well controlled 
clinic groups such as those studied at insti- 
tutions.”* It must be borne in mind also that 
such therapy interferes with the natural mech- 
anism of defense against infection. Antibiotic 
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therapy retards the development of antibac- 
terial immunity and hypersensitivity, the re- 
sults of which are uncertain at present.’ 


Treatment 


Minor infections of the respiratory tract— 
The symptomatic treatment of colds is the 
same whether or not heart disease is present.” 
In general, warmth and rest are desirable, but 
whether rest need be in bed or in a com- 
fortable chair depends on the degree of heart 
failure, the severity of the infection, the com- 
fort of the patient and the judgment of the 
physician. Unless diaphoresis is present, as- 
pirin is the drug of choice for aching. Fluids 
may be taken as desired unless edema is pres- 
ent or threatened, in which case the amount 
must be restricted. There is never any need 
for giving excessive amounts. Diet is of little 
importance as long as it is adequate and well 
balanced. Small amounts of alcoholic bever- 
ages tend to favor vasodilation, relaxation and 
sleep. Coughing should be controlled when 
it is harassing, painful, exhausting or if it 
interferes with sleep. The simplest methods 
are to humidify the atmosphere; to spray the 
pharynx occasionally with warm isotonic solu- 
tion of sodium chloride, flavored if desired 
with an aromatic; to drink warm or hot 
liquids, and to suck mentholated lozenges. 
If these measures fail, codeine sulfate in 
amounts of 15 to 60 mg. (%4 to 1 gr.) may 
be used sparingly. Expectorant drugs rarely 
accomplish their purpose and often upset the 
stomach. Obstruction in the nares may be 
lessened by the inhalation of amphetamine 
compounds as prepared in convenient in- 
halators or by spraying similar preparations 
or other vasoconstrictors in aqueous solution 
intranasally. They should be used minimally 
and only to the point of providing comfort 
in breathing. Purgatives should not be given. 
Mild laxatives may be needed to keep the 
bowel open and mild sedatives may be re- 
quired to induce sleep. 

Close observation of the underlying heart 
disease is necessary. If therapy with digitalis 
or other drug is under way, the dosage may 
have to be increased temporarily. Special 
care, however, should be taken to avoid add- 
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ing the harmful effects of overdigitalization 
when the symptoms of the respiratory infec- 
tion simulate those of heart failure and seem 
to indicate the need for additional amounts 
of digitalis. 

The question of the administration of anti- 
biotics or sulfonamides to patients with heart 
disease who have colds already has been 
discussed. Even if their value in preventing 
bacterial superinfection, in the form of either 
pneumonia or endocarditis, is theoretical, 
they should be given during the acute febrile 
stage of an infection of the respiratory tract 
because of the special danger of these com- 
plications in cardiac patients. They should be 
given in the dosage recommended, either 
orally or parenterally, but never in the form 
of an intranasal spray. 

Pneumonias—The hazard of pneumonia in 
cardiac patients is well known, and treatment 
is urgent regardless of whether it occurs in 
the classic lobar form or the atypical form. 
However, in order to avoid unnecessary treat- 
ment, differential diagnosis must be made to 
rule out disease which may be mistaken for 
pneumonia. The frequency of occurrence dur- 
ing heart disease of pulmonary congestion, 
edema, hydrothorax, thrombosis, infarcts and 
atelectasis as a result of stagnation of blood 
must be borne in mind. The appropriate use 
of anticoagulants, vasodilators, sedatives, 
venesection, thoracentesis or other remedies 
is in order, of course, for the condition at 
hand. Because of the tendency of any of 
these disorders to favor infection and pneu- 
monia, it often is difficult to decide if pro- 
phylactic antibiotic therapy is necessary, espe- 
cially if fever, toxemia and leukocytosis are 
present. It is better to err on the side of safety 
and to apply therapy. On the other hand, a 
few rales in the lungs with low fever may not 
warrant prophylaxis. If bacteria are present 
which resist penicillin, another antibiotic may 
be tried. Combinations of antibiotics with or 
without sulfadiazine are not recommended. If, 
after five or six days of therapy, no benefit 
accrues, further treatment seems unnecessary. 

For the specific forms of bacterial or viral 
pneumonia, antibiotic treatment is no differ- 
ent in cardiac patients than in others and has 
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been described in detail elsewhere.® Of special 
importance is the added strain on an already 
injured heart which may lead to its failure 
or to general circulatory collapse. Other than 
controlling the infection quickly, little actual- 
ly can be done to “support” the heart or the 
circulatory system. A sitting or semirecum- 
bent position may be helpful. Administration 
of oxygen is of importance. In a plethoric 
patient, venesection may relieve overdisten- 
tion of the veins and lessen pulmonary edema. 
Atropine rarely is indicated and may be dan- 
gerous. It does not “dry up” edema fluid in 
the lung. Morphine may be of value, but it 
must not be given in amounts great enough 
to suppress respiration or in shocklike states. 
Intravenous injection of fluid, if needed, must 
be done with caution to avoid overfilling of 
the circulatory system. The desired amount 
can be gauged by observation of its effect on 
the patient and by repeated measurement of 
the specific gravity of the blood. The devel- 
opment of hydrothorax, ascites or abdominal 
distention must be anticipated and relieved 


to avoid further respiratory embarrassment. 

Digitalis or other drugs may be necessary 
if the heart fails or if auricular fibrillation 
occurs. If such drugs already are in use their 
dosage may have to be increased temporarily. 
Digitalis is harmful to a normal heart or to 
one with minimal valvular defects and should 
never be given unless there is unquestionable 
evidence of actual or impending heart failure 
or for the control of certain arrhythmias and 
auricular fibrillation. 
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The Management of Disease 


of the Liver 


LEO L. HARDT* 


Stritch School of Medicine of Loyola University, Chicago 


Iv the treatment of 
liver disease one must 
bear in mind the func- 
tions of the liver as 
well as the various 
pathologic processes 
that may be responsi- 
ble for impaired he- 
patic function. The 
processes that will be 


discussed here are list- L. L. HARDT 
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ed in Table 1. Before therapy can be insti- 
tuted, the clinical history, physical examina- 
tion and laboratory tests must be evaluated in 
order to arrive at a satisfactory diagnosis. 


Hepatitis 


Hepatitis usually occurs in persons in the 
younger age groups, and both sexes are equal- 
ly affected. The homologous serum type may 
occur at any age, since it follows blood trans- 
fusions. Because of the frequency of gastro- 
intestinal hemorrhages in the older age groups 
and the subsequent necessity for blood trans- 
fusion therapy, physicians are seeing more 
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TABLE 1 


ParnoLocic Processes RESPONSIBLE FOR IMPAIRED 
Heratic FUNCTION 


Hepatitis | 
1. Infectious (viral) epidemic type (incuba- 
tion period 14 to 30 days) 

Homologous serum type—parenteral route 
transmission (incubation period two to 
six months) 

2. Toxie—due to drugs, chemicals or bac- | 
terial infection, including Weil’s dis- | 
ease 
3. Miscellaneous—amebic infection, luetic 
hepatitis 
Cirrhosis 
1. Laennec’s—malnutrition, alcoholic 
2. Postnecrotic—result of severe infectious 
toxic hepatitis following recovery from 
subacute atrophy 
3. Miscellaneous—hbiliary, cardiac, parasitic, 
luetic 
4, Cholangiolitic—rare type of cirrhosis fol- 
lowing cholangiolitie (infectious) hepa- 
titis 


Neoplasm 
| Caleulus 
1. Repeated attacks of cholelithiasis 
2. Stone in the common duct 
| Familial Hemolytic Jaundice 
| 1. Familial 
2. Sickle cell anemia 


cases of hepatitis. Jaundice may occasionally 
be absent, but is usually moderate to severe. 
A previous history of jaundice is uncommon. 
Among the etiologic factors which must be 
considered in a case of hepatitis are: a his- 
tory of parenteral injection or of administra- 
tion of blood plasma one to six months previ- 
ously; administration of arsphenamine and 
other hepatotoxic agents, and amebic infec- 
tions and Weil’s disease. 

A history of cholecystitis is absent. Pruritus 
is usually mild. Anorexia, vomiting and other 
gastrointestinal symptoms are common in the 
prodromal and chronic stages. Moderate 
weight loss, fever and chills, together with 
mild pain in the right upper quadrant of the 
abdomen, are common in the prodromal stage. 
Boge On physical examination there is moderate 
hepatomegaly, the liver being smooth and 
tender. The spleen is slightly enlarged in a 
high percentage of cases. Cervical, axillary 
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and inguinal lymphadenopathy is common, 
Spider nevi, palmar erythema and collateral 
circulation are uncommon. Ascites is rare 
but may occur occasionally in the terminal 
stages. Bleeding is not present except when 
there is marked liver damage and a low pro- 
thrombin level. Stools are frequently light in 
color and the urine is bile-stained. There is 
no melena. 

The course of the disease is usually acute 
with recovery in two to three weeks. Mor- 
tality is approximately 0.2 per cent, and 
chronicity approximately 15 per cent. 


Cirrhosis 


Cirrhosis usually occurs after the age of 40 
years, and is seen predominantly in males. 
The main etiologic factors are multiple nutri- 
tional disturbances, alcoholism and _ latent 
infections of the liver—parasitic, luetic, 
cholangiolitic and postviral. Repeated attacks 
of biliary calculi with incomplete obstruction, 
and cardiac decompensation with passive con- 
gestion of the liver, may lead to cirrhosis. 

Gastrointestinal symptoms such as nausea, 
vomiting and loss of appetite are common, 
and there may be moderate weight loss. Jaun- 
dice may be mild or absent, or may be severe 
if hepatitis supervenes. Pruritus, when pres- 
ent, is usually mild. Hematemesis and melena 
are very common and are usually due to 
esophageal varices, but occasionally they may 
be caused by peptic ulcer. Fever, when pres- 
ent, is usually due to complications. Pain in 
the right upper quadrant is a frequent occur- 
rence. Spider nevi, palmar erythema and col- 
lateral circulation are usually present. Hepato- 
megaly is present in the hypertrophic stage 
and absent in the atrophic stage of the dis- 
ease. The liver is usually not tender. The 
spleen may be slightly to moderately enlarged. 
Ascites is very common and usually is due to 
portal hypertension. Lymphadenopathy, bone 
involvement and leg ulcers are common. The 
stools and urine are usually normal in color 
in the uncomplicated case. The course of the 
disease is usually chronic. 


Neoplasm 


Neoplasms causing jaundice and, later, liver 
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damage, are usually found primarily in the 
pancreas, gallbladder, ampulla of Vater, or 
liver. They occur after the age of 40 years 
and are found predominantly in men, except 
for carcinoma of the gallbladder. Jaundice is 
severe and progressive and there is an associ- 
ated severe pruritus. Stools are grey in color 
and urine is bile-stained. Hematemesis and 
melena may occur occasionally, due to a low 
prothrombin level or associated with gastro- 
intestinal involvement. When carcinoma in- 
volves the ampulla of Vater, an intermittent 
melena may occur. There is a marked weight 
loss, and mild fever associated with cholangi- 
tis. Abdominal pain is usually epigastric— 
steady and boring in character; pain, how- 
ever, may be absent. Hepatomegaly may be 
marked, and the liver may be nodular, due 
to metastasis; usually it is not tender. The 
gallbladder is frequently palpable but not ten- 
der. Supraclavicular nodes may be palpable 
due to lymphatic spread. Metastasis may also 
involve the bones. The disease is chronic and 
usually fatal in less than one year. Spider 
nevi, palmar erythema, collateral circulation, 
splenomegaly and leg ulcers are rare. 


Calculus 


Cholelithiasis usually occurs after the age 
of 30 years, and it is seen predominantly in 
women. Jaundice, when present, is usually 
mild but may be intermittent and occasionally 
is severe. The stools are intermittently light in 
color, the urine is dark, and usually a mild 
pruritus is present. There frequently is a his- 
tory of cholecystitis and usually one of gas- 
trointestinal symptoms with pain in the right 
upper quadrant of a colicky nature, frequently 
associated with nausea and vomiting. Qualita- 
tive distress is a common complaint. There 
may be slight to moderate weight loss during 
attacks. There is also slight to moderate 
hepatomegaly, with tenderness—especially if 
associated with cholangitis. The spleen may 
he slightly enlarged if associated with cholan- 
gitis and biliary cirrhosis. A palpable gall- 
bladder is uncommon but may be noted when 
there is a calculus in the cystic duct. 

If the patient is not treated surgically, the 
course of the disease may be chronic, with 
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acute exacerbations, and may terminate in 
biliary cirrhosis. 

There is no history of blood product injec- 
tion, hepatotoxic agents, ascites, collateral cir- 
culation, lymphadenopathy, bone involvement 
or leg ulcers. Hematemesis, melena, spider 
nevi and palmar erythema are uncommon. 


Familial Hemolytic Jaundice 


Familial jaundice usually occurs before the 
age of 20 years, and both sexes are involved. 
Jaundice is mild. Hemolytic reactions may oc- 
cur immediately after blood transfusions. 
Drugs also may cause hemolytic reactions. 
In the congenital type there may be a history 
of cholecystitis. There is slight to moderate 
weight loss in chronic hemolytic anemia. 
Chills and fever may occur in a crisis or when 
the jaundice is associated with cholelithiasis 
and cholangitis, in which case abdominal 
pain also may be present. Hepatomegaly is 
slight, but the liver is not tender. There may 
be moderate to marked enlargement of the 
spleen. The gallbladder, however, is not palpa- 
ble. Bony changes occasionally may be noted 
in the skull and long bones. 

Stools and urine are normal in color, and 
pruritus is rare. There are no gastrointestinal 
symptoms as a rule, unless the jaundice is 
associated with cholelithiasis. There is no 
hematemesis, melena, spider nevi, palmar 
erythema, ascites, collateral circulation, bleed- 
ing or lymphadenopathy. The course is 
chronic, with acute exacerbations. 


Tests 


In parenchymal damage, extrahepatic ob- 
structive jaundice and hemolytic jaundice, 
the tests listed in Table 2 are used to differ- 
entiate between surgical jaundice and medical 
jaundice. These tests should be done early in 
the course of the disease, since parenchymal 
damage may occur in prolonged active he- 
patic jaundice, thus:confusing the picture. 


Medical Management 


The medical management of liver disease. 
whether due to hepatitis or cirrhosis, calculus 
or neoplasm, is directed toward protecting the 
various functions of the liver and attempting 
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TABLE 2 


Tests Usen in tiation Berwee 


N MepicaL AND Suncican JAUNDICE 


PARENCHYMAL DAMAGE 


protein (total) 


1. Serum Decreased 


2. Serum albumin-globulin Decreased 
ratio 
3. Serum cholesterol ester Decreased 


percentage 


4. Hippuric acid excretion Decreased output in urine 


5. Galactose tolerance (oral) Increased output in urine 


6. BROMSULPHALEIN® retention 
7. Prothrombin response to 
parenteral vitamin K 
(initial prothrombin levels 

subnormal) 


Increased* 


Little or no increase in 
prothrombin level 


8. leterus index 


Moderate increase 


9. Cephalin flocculation 


Increased 


Increased 


10. Thymol turbidity 


Increased 


11. Zine sulfate turbidity 


Normal or mild increase 


12. Serum alkaline phosphatase 


13. Serum total cholesterol 


Normal or decreased 


JAUNDICE 
Extrahepatic Obstructive Hemolytic 
Normal Normal 
Normal Normal 
Normal Normal 


Normal output in urine 


Normal output in urine 


Normal output in urine 


Normal 


Increased* 


Good increase in prothrom- 
bin level 


(Normal prothrombin) 
Test not employed 


Marked increase 


Mild increase 


Normal Normal 
Normal Normal 
Normal Normal 


Marked increase Normal levels 


Increased Decreased 


*Not performed in presence of marked jaundice. 


to restore the liver to normal, both histologi- 
cally and functionally. 

The following routine medical manage- 
ment is recommended in the early stages of 
liver disease while the proper diagnosis is 
being made to determine whether the patient 
with jaundice is a purely medical problem or 
a surgical one. 

Complete bed rest—Irrespective of the type 
of jaundice, the patient should have complete 
and absolute bed rest until the etiology has 
been determined. Bed rest is of especial im- 
portance in hepatitis due to viral infection. 

Diet—The diet should be high in carbohy- 
drates, proteins and vitamins, but low in fats 
and salts, especially the sodium salts. The 
patient should consume either by mouth or 
parenterally 3000 to 4000 calories daily, or 
40 to 50 calories per kilogram of body 
weight. Salt substitutes may be helpful in 
making the diet more appetizing. Since many 
of the patients have gastrointestinal symptoms 
such as anorexia, nausea and vomiting, it may 
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he necessary to combine small feedings with 
intravenous glucose and amino acids. The 
diet should include 400 to 500 gm. of carbo- 
hydrates, 150 to 200 gm. of protein, and fat 
in sufficient amounts (70 to 100 gm.) to make 
the diet palatable. 

Carbohydrates—It has been shown for 
many years that carbohydrates in quantities 
sufficient to produce a high blood sugar are 
necessary in order for glycogen to be stored 
in a diseased liver. 

Proteins—Proteins in the form of lean 
meats or amino acid substitutes should be 
given in amounts larger than those required 
for normal body economy. This applies both 
to patients with liver disease and to those 
suffering from jaundice of extrahepatic origin. 

Fats—Diets without fats are not palatable, 
and since they are necessary to the mainte- 
nance of a high caloric diet and also because 
they contain the fat-soluble vitamins neces- 
sary to body metabolism, an adequate amount 
of fat in the diet is advisable. 
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Vitamins—The following vitamins should 
be given as supplements to the diet: 

Vitamin A in daily doses of 50,000 to 
100,000 units. The blood plasma of the acute- 
ly jaundiced patient is low in vitamin A even 
though the liver may contain large amounts. 
In chronically jaundiced patients, however, 
vitamin A is stored in much smaller quanti- 
ties. The vitamin A substitute can be given 
in aqueous solution, orally or parenterally. 

Vitamin B complex can be given in the 
form of yeast powder or liver extract rather 
than the synthetic B complex, and should be 
administered intramuscularly or orally. In ad- 
dition to the vitamin Biz found in yeast pow- 
der or crude liver extract, doses of about 30 
meg. may be given intramuscularly. 

Vitamin C should be administered in doses 
of 500 to 1000 units daily either orally or par- 
enterally, since it has been shown that vitamin 
C is rapidly depleted from the body and is 
stored only in small quantities. 

Vitamin D should be given in doses of 
1000 to 10,000 units daily, and since vitamin 
E may be of value, as shown experimentally 
in preventing liver necrosis, 100 to 300 mg. 
should be included daily. 

Vitamin K should be given as needed; do- 
sage is indicated by the prothrombin time. 

Intravenous therapy—Five to 10 per cent 
glucose should be given to increase the daily 
intake of carbohydrates; in addition, if nec- 
essary, amino acids, blood plasma or whole 
blood should be administered in order to 
maintain proper nitrogen balance. Intravenous 
vitamins also may be added. Intravenous 
therapy is frequently advisable when gastro- 
intestinal symptoms are present and the pa- 
tient is unable to consume a high carbohy- 
drate, high protein, low fat diet, and it also 
is beneficial for a few days postoperatively. 


Medical Treatment 


Antibiotics—AUREOMYCIN® is particularly 
beneficial in cases of fulminant hepatitis or 
in those in which the patients are bordering 
on a comatose state. Aureomycin has been 
helpful in cases of viral hepatitis. Penicillin 
and streptomycin have proved useful in infec- 
tions associated with jaundice, particularly in 
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the treatment of the surgical type of jaundice. 

Lipotropic substances—Choline and meth- 
ionine, or a mixture of these, in doses of 3 to 
6 gm. daily, may be indicated in the early 
treatment of patients with liver disease associ- 
ated with fatty infiltration. But as their appe- 
tites improve and they can tolerate a high 
protein diet, patients no longer require these 
substances. 

Mercurial diuretics—In the presence of 
ascites, mercurial diuretics are given at fre- 
quent intervals either intravenously or intra- 
muscularly. Abdominal paracentesis may be 
necessary in some instances. The newer anion 
exchange resins are also proving helpful in 
cases of cirrhosis with ascites, and emphasis 
should be placed on a low salt diet. 

Calcium—In severe cases of jaundice, 10 
to 20 cc. of a 10 per cent calcium gluconate 
solution, given intravenously two or three 
times daily, may be helpful. 

Sedatives—Chloral hydrate, DEMEROL® or 
paraldehyde are the sedatives of choice. Opi- 
ates are contraindicated. 

Antipruritics—Acetylsalicylic acid may be 
helpful in severe cases of pruritus. However, 
0.1 to 0.2 per cent procaine with a 5 per cent 
glucose solution, given intravenously, is the 
most effective agent in relieving pruritus. 

Oxygen—Oxygen therapy is frequently 
beneficial in maintaining normal liver func- 
tion in medical as well as in surgical condi- 
tions of the liver. 


Surgery 


Early recognition of extrahepatic obstruc- 
tion and prompt surgical intervention are im- 
portant. The same dietary and medical pro- 
cedures should apply preoperatively and post- 
operatively in these patients. If liver damage 
is noted at the time of surgery, continuous 
oxygen therapy along with the medical ther- 
apy already described should be instituted. 

Jaundiced patients who are being prepared 
for exploratory laparotomy should receive 
some type of antibiotic therapy. 

In cases in which it is difficult to obtain 
complete or satisfactory information from the 
recommended tests, a small incision and ex- 
ploratory operation may be advantageous. 
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J. ARTHUR MYERS* 


Part 2 


Wuen laboratory animals were given BCG 
and later received virulent tubercle bacilli 
during the first few months, they presented 
less disease at necropsy than did controls, and 
those that were permitted to live survived 
longer than did controls, but they ultimately 
died from tuberculosis just as certainly as did 
the controls. Veterinarians have always held 
a vantage point in being able to determine 
accurately and promptly the efficacy of thera- 
peutic or immunizing agents. They have had 
little time or place for speculation, theoretical 
considerations, controversy and drawing er- 
roneous conclusions from insufficient evi- 
dence. Therefore they have accomplished 
man’s greatest victory over tuberculosis (Fig- 
ures 1 and 2). 

Numerous expressions concerning immuni- 
ty in tuberculosis were presented during the 
first quarter of the twentieth century, e.g., the 
following: 


It is a disease which runs a chronic course with but 
little tendency to heal, although it is sometimes latent 
for a long period. Even if the animal recovers, it is not 
thereby rendered immune to another attack as is the 
ease with hog cholera, anthrax, influenza and numerous 
other diseases. (Pearson, 1901.) 


There is little in the clinical history of tuberculosis 
which shows that acquired immunity occurs in this 
disease, for relapse is the rule, and one attack does 


*Professor of Medicine and Public Health, University of 
Minnesota Medical and Graduate Schools, Minneapolis, 
Minnesota. 
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The Ever-Continuing Search 
For Immunity in Tuberculosis 


University of Minnesota Medical and Graduate Schools, Minneapolis 


All so-called immunizing agents (both liv- 
ing and dead tubercle bacilli) have failed 
to produce dependable immunity in lab- 
oratory and domestic animals. During the 
first quarter of the twentieth century nu- 
merous prominent scientists and clinicians 
re-emphasized that dependable immunity 
to tuberculosis does not exist. Later en- 
thusiasm for BCG resulted from insuff- 
cient periods of observation, comparing 
unlike conditions, disregarding other fac- 
tors, etc. No one knows what present day 
so-called BCG cultures contain. They are 
not composed of a single bacterial form as 
Calmette isolated, but of multiple bacterial 
forms which vary markedly in invasive- 
ness of animal tissues. No two cultures 
now in use are alike. So-called BCG has 
recently caused progressive and fatal dis- 
ease in laboratory animals in certain physi- 
ologic and pathologic states as well as in 
normal golden hamsters. Not infrequent- 
ly it produces clinical tuberculosis in 
humans, at least at the sites of administra- 
ton and in regional lymph nodes. 


not seem to afford any protection for a subsequent and 
often fatal one. For this reason the production of arti- 
ficial immunity against tuberculosis in man or animals 
has been always looked upon as a result never likely 
to be achieved. A careful clinical study of many cases 
of tuberculosis, however, seems to indicate at least an 
attempt on the part of nature at the production of 
acquired immunity in this disease. (Trudeau, 1903.) 


I submit, therefore, that all the attempts made by 
sanitarians, from Koch onward, to secure immunization 
by products of the tubercle bacillus, are working in an 
unpromising field. (Law, 1904.) 
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ricukE 1. Map of United States showing dis- 
tribution of tuberculosis among cattle on 
July 1, 1924. The darker the area, the higher 
the incidence of the disease. Note few coun- 
ties in white which had received the modified 
accredited rating since the eradication pro- 
vram began in 1917. (Courtesy United States 
Bureau of Animal Industry.) All of the so- 
called immunizing agents, including BCG, 


wi EXTENT OF BOVINE TUBERCULOSIS 


IN UNITED STATES JULY 1.1924 


ive ate ig 290 EXPLANATION 
were given adequate trial, but ea h one in J 
turn failed because of lack of efficacy. Fun- as ree cenr on 
damental control measures were continued. 70 PER CENT 


(From “Man’s Greatest Victory Over Tuber- 
culosis,” Charles C Thomas, Publisher, Spring- 
field, Hlinois.) 


ricuRE 2. This map of the United States 
shows all of the 3,071 counties which have 
received the modified accredited rating. (Cour- 
tesy U. S. Bureau of Animal Industry.) This 
accomplishment was attained in November 
1940. Tuberculin testing of cattle of the 
United States in 1951 revealed that only 0.14 
per cent reacted and in large areas no re- 
actor was found, indicating eradication. All 
of this was accomplished without so-called im- 
munizing agents. (From “Man’s Greatest Vic- 
tory Over Tuberculosis,” Charles C Thomas, 
Publisher, Springfield, Illinois.) 


Nature presents to a person who has passed through 
an attack of smallpox or measles an immunity which 
may be life-long, but usually does not make this gift 
to the person who has passed through an attack of 
tuberculosis. Who has for a goal, as do some investi- 
gators of today, the hope of reaching in tuberculosis the 
kind of immunity that is obtained in smallpox is hoping 
for something which simply does not exist in the facts 


of life. (Neufeld, 1921.) 


We must entirely abandon the hope of protection or 
precaution against tuberculosis by tuberculin or by in- 
jecting tubercle bacilli. In all cases of immunity such 
as diphtheria and smallpox, we have only done what 
nature does against these nature-created prophylactics, 
but did not do so in the case of tuberculosis. There- 
fore it is no good searching for new tuberculin. On the 
other hand, we might very well hope that some chemi- 
cal substance would be discovered that would attack 
the tubercle bacilli. (Wassermann and Neufeld, 1921.) 
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Van Es (1924) said that all the various 
methods of vaccination proposed are of Euro- 
pean origin and that to a large extent these 
many efforts and the continued search for an 
immunization method reflect the desperate 
nature of the tuberculosis situation in West- 
ern Europe. 


Enthusiasm for BCG at Low Ebb 


Following catastrophies and incidents, re- 
gardless of their cause, together with the fact 
that BCG did not effectively protect cattle or 
laboratory animals against tuberculosis, en- 
thusiasm for BCG was at low ebb. However, 
a few workers, including Birkhaug, Heimbeck, 
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Holm and Wallgren of Scandinavia, Keresz- 
turi and Park and, later, Rosenthal and Aron- 
son, continued or began to use it. 

Wallgren”' administered BCG to all infants 
whom the Municipal Dispensary considered to 
be in danger of infection from open cases in 
the family. When he reported on these cases, 
the tuberculosis mortality rate was 0.3 per 
1000, compared with the infantile tuber- 
culosis mortality rate of 3.9 per 1000 which 
obtained in 1927, the year before BCG was 
introduced. Wallgren himself pointed out that, 
while the evidence is leading, it was impossi- 
ble to determine what part BCG played, there 
being so many other factors involved. For 
example, after this program began, the in- 
fants were separated from their parents and 
in some instances there was no exposure to 
tubercle bacilli for a year. Other hygienic 
measures were taught to mothers with refer- 
ence to protecting their infants. 

Blanch, et al.°* began to administer BCG 
to infants in Uruguay in 1930. These workers 
used various methods of administration, in- 
cluding oral, subcutaneous, intracutaneous 
and multiple puncture. Their report, made in 
1945, showed that 103,000 infants had been 
vaccinated. The tuberculosis mortality among 
these infants was 7 per cent, whereas among 
the controls it was 5.2 per cent. 

In the United States, observations on BCG 
in infants and children were first begun in 
1926 in New York City by Kereszturi and 
Park.”* This work is still in progress under 
the direction of Levine. The observations are 
divided into two periods: (1) from December 
1926 to January 1, 1933; (2) from January 
1933 to the present. In 1946 Levine, et al.”* 
reported on the observations up to that time. 
During the first period there was a tendency 
to administer BCG to the children of the more 
intelligent and cooperative parents, and to use 
as controls children of noncooperative par- 
ents. When the results of the first period were 
reported, they caused considerable enthusi- 
asm for the use of BCG. Among the 445 chil- 
dren who had received this organism, only 3 
had died (0.68 per cent) whereas among the 
545 controls, 18 (3.30 per cent) had died. 

On January 1, 1933, the method of selec- 
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tion of cases was changed so that alternate 
children, regardless of the cooperativeness of 
parents, received BCG. In 1946 Levine, et al. 
reported especially on those who had been 
studied since 1933 under the new method 
of selection. Of the 556 infants who received 
BCG, 8 (1.4 per cent) died whereas among 
the 528 controls, 8 (1.5 per cent) died. Thus, 
by this method of selecting cases, there was 
no significant difference in mortality between 
those who received BCG and the controls. 
Levine’”’ called attention to a large number 
of factors which must be taken into considera- 
tion in every study on BCG. If not, credit 
which belongs to other factors may be given 
to BCG. 

Rosenthal, et al.,°° Chicago, reported on 
1,568 infants to whom BCG was administered 
and on 1,519 infants who served as controls. 
Lesions were later demonstrated in 13 of those 
vaccinated and in 44 of the controls. It is not 
stated as to just how diagnoses were made 
but apparently they were established largely 
from roentgenographic shadows alone. Con- 
siderable emphasis is placed on the appear- 
ance of calcific deposits in these cases of both 
the BCG and control groups. However, it is 
not stated whether Histoplasma capsulatum 
infection and other causes of calcification 
were ruled out. This would seem important in 
any area where histoplasmosis is endemic. 
Among the 13 patients in the BCG group, 1 
died, but the authors are of the opinion that 
the BCG probably did not “take” in this case. 
Of the 44 patients reported among the con- 
trols, 11 died, but it is not stated whether the 
diagnoses were confirmed at necropsy by 
hacteriologic determinations. 

Concerning the 1945 report of Rosenthal. 
et al., G. S. Wilson,** England, said: 


Superficially these results are impressive, but before 
accepting them at their face value one would like to 
have information on a number of points that are left 
vague: (a) The follow-up apparently did not start till 
three to seven months after vaccination, by which time 
it would seem that many infants in both groups had 
died; it would be interesting to know more about 
these infants, since they are completely ignored in the 
final figures; (b) the total deaths from all causes were 
21 in the vaccinated and 21 in the control group, but, 
apart from those due to tuberculosis after the follow- 
up had started, there is no information on when they 
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occurred or what they were due to; (c) it is said that 
observations were made on the non-contact group dur- 
ing a period of seven years and on the contact group 
during a period of three to four years, but it is not 
stated what was the average duration of observation 
among the vaccinated and the control groups; (d) 
there is no information on whether the radiologist who 
read the x-ray photographs knew whether the child had 
been vaccinated or not; (e) in the early part of the 
investigation on the contact group there were no con- 
trols; the vaccinated children during this period, how- 
ever, are included in the comparison; (f{) it is not clear 
whether in the contact cases the controls were isolated 
in exactly the same way and for the same length of 
time as the vaccinated. 

The results of this investigation suggest that BCG 
vaccination may lead to some lowering in the morbidity 
and the mortality rates in infants, but without more 
precise information on the method of conducting the 
investigation it would be unwise to regard this as more 
than a very tentative conclusion. 


Rosenthal regards a tuberculin reaction as 
an indication of immunity. None of his cases 
either in the BCG group or in the control 
group has been followed into the age period 
when tuberculosis is very destructive. He 
states that the tuberculin reaction in children, 
if caused by natural infection, offers a poor 
prognosis. Therefore, it is logical to substi- 
tute BCG, which is avirulent and in which the 
dose can be controlled, for virulent, uncon- 
trollable natural infection. He speaks of the 
American Indian as a susceptible race and 
states, therefore, that these people should re- 
ceive BCG. This is a general impression not 
supported by evidence. Wherever Indians have 
living conditions comparable to those of Cau- 
casians, their tuberculosis problem is no dif- 
ferent from that of Caucasians. 

Rosenthal expresses fear of tuberculosis 
reaching such low ebb in this country that 
we may “again” approach a virgin soil in 
human beings for the tubercle bacillus. This 
is a theory which was advanced over 30 years 
ago to oppose the veterinarians’ tuberculosis 
program among cattle. Theorists argued that 
producing dairy products that did not con- 
tain the bovine type of tubercle bacillus 
would deny children the immunity which 
these bacilli were supposed to create in their 
bodies. The theory proved to be untenable. 
As tuberculosis was controlled almost to 
the point of eradication county by county 
throughout the nation, there followed a large 
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decline in mortality, morbidity and infection 
attack rates among humans. As the infection 
attack rate was further decreased by protect- 
ing children and adults alike from human 
type tubercle bacilli, there followed a cor- 
responding decrease in morbidity and mor- 
tality from tuberculosis. 

Aronson, et al.°* reported on a six year 
study of tuberculosis among 3,007 American 
Indians between the ages of 1 and 20 years, 
inclusive. BCG was administered to 1,550 
and the remaining 1,457 served as controls. 
Among the controls at the most severe stage 
of disease observed, 99 had evidence of en- 
largement of the hilum lymph nodes, 74 of 
whom also presented evidence of parenchy- 
mal lesions. Twenty others had diagnoses of 
minimal pulmonary disease, and 22 present- 
ed evidence of advanced pulmonary disease; 
19 had extrapulmonary tuberculosis and 18 
had pleural effusion—a total of 185 who pre- 
sented demonstrable lesions. Among those who 
received BCG, 19 presented evidence of en- 
largement of the hilum lymph nodes, 11 of 
whom also had parenchymal lesions. Eight 
others ‘had parenchymal lesions diagnosed as 
minimal tuberculosis; 6 were classified as ad- 
vanced tuberculosis; 3 had extrapulmonary 
disease, and 4 had pleural effusions. Among 
the controls there were 28 deaths, 12 of 
which were classified as due to advanced pul- 
monary tuberculosis and 16 as due to extra- 
pulmonary disease. There were 2 deaths in 
each of these categories among those who re- 
ceived BCG. These observations were made on 
different reservations and communities in 
various parts of the United States and Alaska. 
After the study was begun, the patients were 
re-examined at approximately annual intervals 
by members of the tuberculosis control unit 
assisted by local Indian service field nurses. 
Between the annual examinations, the field 
nurse recorded the occurrence of intercurrent 
diseases as well as known exposure to tuber- 
culosis. “Principally the information for the 
analysis consists of annual observations on the 
tuberculin reactions and annual x-ray films of 
the chest, with only limited clinical and lab- 
oratory data.” 

In 1952 Aronson, et al.°** brought this 


267 


| 
q 
) 
J 
| 
4 
Aes 
i 
= 


study to date 15 years after it was initiated. 
Among those who had received BCG, the death 
rate from tuberculosis was 0.56 per thousand 
person years of observation, while among the 
controls the rate was 3.32. 

Dahlstrom and Difs’*” reviewed the records 
of men conscripted for military service in 
Sweden between 1941 and 1944. They com- 
pared 36,235 who, on conscription, did not 
react to tuberculin and were given BCG on a 
voluntary basis with 25,230 nonreactors to 
tuberculin who did not accept BCG. They 
believed that both groups later had approxi- 
mately the same exposure to contagious cases 
of tuberculosis while in service. 

The period during which these two groups 
were under observation and from which the 
study is reported corresponds to the period 
of military service. Hence, the duration of 
observation could not be stated exactly. Most 
of their cases consisted of recruits who did at 
least one year of initial service and subse- 
quently a varying and prolonged emergency 
service, frequently in several stages. The 
BCG administration constituted the start of 
the follow-up period in both groups. 

These authors believe that the establish- 
ment of allergy is accompanied by immunity 
in tuberculosis. Therefore, as soon as allergy 
is established—which in general is about five 
or six weeks after the administration of BCG— 
immunity is also thought to be present. How- 
ever, they feel that definite protection against 
the development of primary tuberculosis is 
not to be expected until about 70 to 85 days 
after BCG has been administered; in the case 
of tuberculous pleurisy they feel that a period 
of 160 to 175 days is necessary to afford pro- 
tection. They also believe that at least this 
length of time is necessary to protect against 
reinfection type of pulmonary tuberculosis. 

The authors considered that primary tuber- 
culosis which developed in both groups was 
present only in those who had demonstrable 
shadow-casting lesions in the lungs or enlarge- 
ment of hilum shadows and/or erythema 
nodosum. They did not take into considera- 
tion that all who had received BCG and had 
become tuberculin reactors had developed 
primary tuberculosis from BCG. Their pri- 
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mary complexes were located in the skin and 
regional lymph nodes and probably else- 
where in the individuals’ bodies. It was also 
considered that only those who developed 
such demonstrable shadow-casting lesions 
and/or erythema nodosum among the non- 
reactors who became naturally infected had 
primary tuberculosis. In reality, all of these 
so-called controls who became naturally in- 
fected had primary tuberculosis despite the 
clarity of x-ray films of their chests and the 
absence of erythema nodosum. One detects by 
x-ray film inspection only gross lesions with 
sufficient consistency to absorb x-rays. More- 
over, 25 per cent of the lungs is obscured 
from view on the anteroposterior film by the 
denser shadows of other structures. Not in- 
frequently, primary tuberculosis complexes 
are located extrathoracically, all of which are 
missed by x-ray inspection of the chest. Since 
x-ray shadows are never pathognomonic, no 
one can be certain that shadow-casting lesions 
in the lungs or enlargement of hilum struc- 
tures are due to tuberculosis. 

Using only erythema nodosum, shadow- 
casting pulmonary lesions and enlargement of 
hilum structures as evidence of primary tuber- 
culosis and assuming that all these shadows 
were due to tuberculosis, there was no sig- 
nificant difference in the incidence of primary 
tuberculosis between those who received BCG 
and the controls during the first 60 days. In 
the period of 121 days or more after vaccina- 
tion, these conditions were more frequently 
seen among the controls. The ratio was 1 to 
7.1. These figures might seem extremely sig- 
nificant if certain facts about tuberculosis 
were not kept in view. First, one must con- 
sider that in the group which received BCG, 
all were artificially allergized by living tuber- 
cle bacilli at the outset of the study. Those 
who were destined to present demonstrable 
allergic manifestations such as erythema 
nodosum would for the most part be expected 
to do so within the first few months after 
allergy was established. All of these persons 
had primary tuberculosis complexes estab- 
lished in the skin and regional lymph nodes 
by injecting living tubercle bacilli. Therefore, 
as the months and years passed, not many 
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would be expected to develop primary tuber- 
culous lesions in their lungs. On the other 
hand, in the group of nonreactors to tuber- 
culin who did not take BCG, there were 
those who were receiving natural infections 
the first month, others in the second month 
and so on, throughout the entire period of 
observation. Therefore the two groups are not 
comparable. If all in the control group had 
heen naturally infected at the same time that 
the other group received BCG, their allergic 
manifestations such as erythema nodosum 
would have been practically over in a few 
months as was the case in those who re- 
ceived BCG. As it was, long after one would 
expect the allergic manifestations to have sub- 
sided in those made allergic by BCG, those 
in the nonreactor groups were continuing to 
receive first infections and thus to become 
allergic for the first time with the allergic 
manifestations; hence, the ratio of 1 to 7.1 
when the observations were extended beyond 
121 days. 

Apparently no attempt was made to deter- 
mine in how many of those who received 
BCG and later had demonstrable primary 
tuberculosis the lesions were caused by the 
BCG itself. Since Dubos has shown that pres- 
ent cultures of so-called BCG do not consist 
of a single bacterial form such as Calmette 
produced, but rather are composed of multi- 
ple bacterial forms which differ markedly in 
their invasiveness of the tissues of experi- 
mental animals, and since Gernez-Rieux has 
shown that even when BCG is introduced 
intradermally it finds its way into internal 
organs in a matter of days, there is little rea- 
son to doubt that BCG was responsible for 
some of the primary manifestations among 
those who had received it as a vaccine. This 
conclusion is all the more logical when it is 
considered that destructive suppurative tuber- 
culosis has been reported at the site of admin- 
istration of BCG and in the regional lymph 
nodes in a considerable number of people 
and that BCG causes progressive and killing 
disease in silicotic guinea pigs, normal golden 
hamsters and mice on deficient diets. 

Dahlstrom and Difs found that among 
those who developed pleurisy during the first 
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180 days of the study, there was no significant 
difference between the two groups. However, 
after 180 days more pleurisy occurred among 
the controls, the ratio being 1 to 3.5. Pleurisy 
is usually considered as an allergic manifesta- 
tion as it is much more likely to occur soon 
after allergy is established than at a later 
date. Therefore, just as in the case of primary 
tuberculosis, one must expect more pleurisy 
to appear among those who are being infected 
for the first time than among those whose in- 
fections were produced by BCG many months 
before. 

Among the cases designated pulmonary 
tuberculosis there was no significant differ- 
ence in the two groups during the first 180 
days of study. After this period more such 
disease was seen among the controls, the ratio 
being 1 to 3.9. Apparently there was no fre- 
quent periodic tuberculin testing of the con- 
trols, so it was not known when their pri- 
mary infections occurred. Inasmuch as it is 
impossible to differentiate between primary 
infiltrates and reinfection type of lesions by 
x-ray shadows, and since as many as 25 per 
cent of: persons with primary pulmonary 
lesions may have tubercle bacilli recovered 
from sputum or gastric washings, it seems that 
a considerable number of those in the control 
group who became naturally infected later in 
the study had only primary pulmonary lesions. 

It is stated in Dahlstrom and Difs’ paper 
that the period in which pulmonary tubercu- 
losis may manifest itself following primary 
tuberculosis varies considerably, but the ma- 
jority of cases occur within the first year. It 
would appear that this statement is based on 
too short a period of observation. Five years 
is almost nothing and 10 years is very little 
in the evolution of tuberculosis in human 
bodies. In the area where our own observa- 
tions have been made, definitely more clinical 
tuberculosis develops after the first year fol- 
lowing infection than during that year. 

Editorially the British Medical Journal 
pointed out that research done as an after- 
thought has its pitfalls. While useful informa- 
tion may be gained, such investigations are 
full of traps for the unwary. The study of 
Dahlstrom and Difs was an afterthought. 
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But the authors, while trying to be objective in retro- 
spect, are not entirely so. Early in their analysis they 
write: “Generally speaking, the diagnosis was somewhat 
easier to establish in the (originally) tuberculin-nega- 
tive than in the vaccinated group, being helped by the 
conversion from the non-reactive to the reactive state.” 
Does this mean that a lesion in a person becoming 
tuberculin-positive without the aid of B.C.G. was pre- 
sumed tuberculous unless the contrary was proved, but 
in a vaccinated person was presumed non-tuberculous 
unless definite proof was forthcoming? Doubtful cases 
amounted to 16 in the vaccinated group and 7 in the 
controls, and the authors remark that “the smaller 
number in the latter group is understandable because 
the tuberculin reaction provided better help in making 
the diagnosis.” This surely means that in the control 
group a number of cases which would have been con- 
sidered doubtful had they been vaccinated were con- 
sidered certain. How many there were in this category 
is not known, but the question seriously affects the 
data on primary morbidity. If the authors’ own objec- 
tivity were alone in question there might be little cause 
for concern. But the diagnosis was not dependent on 
them alone; they could consult only the records of 
cases notified as tuberculous or suspected to have tuber- 
culosis. If a case was considered non-tuberculous by 
the medical officer of the unit, then presumably it did 
not appear in the insurance records which the authors 
consulted. It is conceivable that in doubtful cases a 
medical officer might reject a diagnosis of tuberculosis 
when he knew that the man concerned had received 
B.C.G.: such enthusiasm is not unheard of. 

The authors’ use of statistical analysis also tends to be 
misleading. When, in analysing early morbidity, they find 
that a difference between the two groups (as in the fig- 
ures already quoted of 0.75 per 1000 in one group and 
1.35 in the other) is not statistically significant, they con- 
clude that the two groups are therefore comparable or 
similar. This type of reasoning occurs at several points 
and is quite unjustifiable. If 1 death occurs among 4 
patients treated with drug X and 3 deaths in 4 patients 
treated with drug Y, the difference is not statistically 
significant because the totals are small, but this does 
not warrant the conclusion that the effect of the two 
drugs is the same. The fact that other figures in the 
analysis provide more valid evidence of equal risk at 
the start does not justify the false logic in the first 
place. 

The main defect of the analysis, however, is that, 
while the authors offer evidence that the two groups 
were comparable at the beginning of their Army service, 
they are not able to show that conditions were com- 
parable during the service—that is, during the time 
when the men were developing signs of disease. The 
reader might assume at first that the proportions of 
inoculated men and controls were about the same in 
each Army unit, but on page 22 the authors write: 
“The incidence of vaccination probably depended more 
on the initiative and propaganda of the Army surgeon 
than on the initiative of the individual.” This is under- 
standable, and later there is evidence that in some units 
acceptance of B.C.G. was probably very high and in 
others low. In chapter 10 of their monograph the 
authors list “agglomerations” of tuberculosis in Army 
units in which at least 5 cases occurred among the men 
conscripted in the relevant year. Each of the agglomera- 
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tions was in a different unit. In 16 units cases occurred 
only in controls; in 1 there were cases in both control 
and vaccinated groups, and in 6 units all the cases 
occurred in vaccinated men. The total of vaccinated 
and unvaccinated men in each unit is not given. There 
were 3 “epidemics” which occurred in vaccinated men 
before protection had developed, with a total of 36 
cases; in the units where these occurred there were no 
cases among the unvaccinated men, and the assump- 
tion is that all, or nearly all, men in these units were 
vaccinated. Three agglomerations of cases occurred in 
vaccinated men alone after the date of expected devel- 
opment of protection. Here two explanations are possi- 
ble: either nearly all men in these units were vaccinated 
or the vaccinated were more susceptible to tuberculosis 
than the controls. If the latter explanation is rejected 
the reader is led to form a picture, presented by the 
authors’ own statistics, of vaccinated and unvaccinated 
units rather than of vaccinated and unvaccinated indi- 
viduals—a different kettle of fish entirely. 


The study of Dahlstrom and Difs is a laud- 
able undertaking, but so many factors are 
involved and the period of study is so short 
as to risk serious error if any conclusion is 
attempted at this time. 

Heimbeck®’ observed that only about one- 
half of the students entering the school of 
nursing of Ulleval Hospital, Oslo, reacted to 
tuberculin and that all nonreactors became 
infected before graduation. He noticed that 
relatively few of those who entered as reactors 
and were subjected to the same exposure as 
the nonreactors developed symptoms or de- 
monstrable lesions, whereas a considerable 
number of those who became reactors in 
school presented such manifestations as ery- 
thema nodosum, small pulmonary infiltrates, 
enlargement of hilum structures, pleurisy with 
effusion, etc. Therefore, he concluded that 
those who entered school as reactors were 
immunized. As he observed those who be- 
came reactors in school over a period of 
years, he noticed that after the conditions, 
such as erythema nodosum, which appeared 
soon after allergy was established were over, 
these students then developed clinical lesions 
with about the same frequency as those who 
had entered school as reactors to tuberculin. 
He concluded that those who became infected 
in school were later likewise immunized. 

Heimbeck’” was thoroughly convinced 
that primary tuberculosis (tuberculous infec- 
tion) established immunity and that the tuber- 
culin reaction is a dependable criterion of 
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the presence of immunity. Calmette already 
had made convincing statements about the 
eflicacy and safety of BCG. Therefore, Heim- 
beck reasoned that since every student who 
entered his hospital as a nonreactor to tuber- 
culin became infected and reacted before 
graduation, it would be helpful to offer all 
such persons BCG on admission. Wisely, he 
did not make it compulsory. However, over 
the years from 1927 to 1936, 501 students 
accepted BCG and 284 refused. Another 
group of 668 students already had primary 
tuberculosis on admission to school. The 
group which received BCG developed less 
erythema nodosum, primary infiltrates, en- 
larged hilum shadows, etc., but slightly more 
pleurisy with effusions than did the nonreac- 
tors who did not receive BCG. 

By 1936 there had been classified as clini- 
cal lesions 35 which developed among the 668 
students who entered school as _ tuberculin 
reactors, 42 among the 501 who received 
BCG and thus became reactors, and 105 
among the 284 who entered as nonreactors 
and did not take BCG but who became infect- 
ed in the institution. The classification clini- 
cal tuberculosis included in each group all 
who developed erythema nodosum, pulmonary 
infiltrates, enlarged hilum shadows, pleurisy, 
etc., as well as those who developed meningi- 
tis, miliary disease and clinical pulmonary 
tuberculosis. 

Among the entire 1,453 students, 18 died 
during the period of study. Only 1 death oc- 
curred among the 668 who entered as reac- 
tors, there were 5 deaths among the 501 who 
received BCG, and 12 deaths occurred among 
the 284 who did not take BCG but became 
infected while in school. Three of the 12 died 
from meningitis or miliary tuberculosis and 
the remaining 9 died from pulmonary disease. 

As the work progressed, Heimbeck ob- 
served that there was no significant differ- 
ence in morbidity between those who had 
been infected before entrance and those who 
were infected with BCG. Indeed, there was an 
important morbidity rate in each group and, 
therefore, in 1936, other precautionary meas- 
ures were introduced in the Ulleval Hospital 
which greatly reduced the chances of infection 
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and reinfection of student nurses. 

From time to time Heimbeck reported that 
BCG definitely protected students of nursing 
against tuberculosis. This encouraged physi- 
cians in various parts of the world to employ 
BCG among such students, particularly in 
those places where there had been a serious 
tuberculosis problem among students and 
where almost nothing had been done or was 
contemplated to control the disease. 

Many such persons have already reported 
on their observations with results quite simi- 
lar to those of Heimbeck. For example, 
Ferguson'’' administered BCG to entering 
students in 8 Saskatchewan hospitals from 
1934 to 1943. These were compared with 
students who did not receive BCG but were 
nonreactors to tuberculin when they entered 
the Saskatchewan institutions during the five 
year period immediately preceding the be- 
ginning of the BCG study. Therefore, Fergu- 
son does not claim that this is a controlled 
study. Among the 1,005 who received BCG 
between 1934 and 1943, 9 (0.895 per cent) 
developed what he considered clinical disease. 
Among the 759 who entered these hospitals 
as nonreactors and did not receive BCG dur- 
ing the previous five years, 29 (3.82 per cent) 
developed such conditions. Among 278 who 
had entered as tuberculin reactors, 3 (1.08 
per cent) developed demonstrable lesions. 

Another part of Ferguson’s study consisted 
of the personnel of three sanatoriums in 
Saskatchewan. These comprised graduate 
nurses, nurses’ assistants, kitchen maids, or- 
derlies, laboratory, x-ray and laundry staffs, 
housemaids, etc. There were 470 such per- 
sons who received BCG, of whom 2.32 per 
cent later presented manifest tuberculosis. 
There were 462 who already reacted to tuber- 
culin at the time the study began, of whom 
2.8 per cent developed manifest disease. 
Ferguson states that “BCG is not a 100 per 
cent effective prophylactic; its protection is 
very considerable but by no means absolute.” 

Concerning Ferguson’s work, G. S. Wil- 
son*’ says: “It is impossible to be certain 
that the conditions during the period of the 
investigation were identical with those before 
vaccination was started, and _ conclusions 
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drawn from comparisons of this sort are 
liable to be misleading.” 

Thus it has been contended that far more 
clinical tuberculosis develops among, students 
of nursing and medicine who become infected 
while in school than among those who enter 
with infections already established. The fact 
is overlooked that those who enter as tuber- 
culin reactors already have at least primary 
tuberculous lesions containing tubercle bacilli. 
When they became infected earlier in life 
some of them and others in the group from 
which they were drawn had such manifesta- 
tions as erythema nodosum, pleurisy, enlarge- 
ment of hilum shadows and primary pul- 
monary infiltrates. The occasional one had 
acute fatal tuberculosis such as miliary dis- 
ease, meningitis and pneumonia and, there- 
fore, was eliminated from the group (Figure 
3). The occasional one had pleurisy with 
effusion and had been advised by a physician 
against entering professional school. On en- 
trance to schools of nursing and medicine, a 
few had demonstrable residuals such as ob- 
literation of costophrenic angles, calcification 
in the parenchyma or hilum region, or both. 
No abnormal x-ray shadows appeared among 
the remainder; nevertheless, lesions were 
present. Students who first became infected 
in professional schools simply had the above 
experiences later in life (Figure 3), after 
which their tuberculosis status was the same 
as that of their tuberculin-reactor classmates 
on admission. Both groups then had _tuber- 
culous lesions containing living tubercle 
bacilli. These individuals were certain to con- 
tribute later to morbidity and mortality from 
the reinfection type of tuberculosis, whether 
from exogenous or endogenous sources. 

In a number of reports, comparison of un- 
like conditions has resulted in misleading 
deductions. For example, the allergic mani- 
festations consisting of erythema nodosum, 
ete.. which occur among recently infected in- 
dividuals have been compared with clinical 
forms of tuberculosis which develop among 
those long since infected with tubercle bacilli 
(Figure 3). 

Levine”’ states that. to his knowledge. in 
no study thus far published has an attempt 
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been made to differentiate between the pul- 
monary infiltration of a primary complex and 
that due to reinfection type of tuberculosis. 

During the past 25 years we have studied 
tuberculosis among students of nursing and 
medicine who entered schools as tuberculin 
reactors, as well as among those who became 
reactors under our observation. In one group 
of 160 medical students'’’ who entered as 
tuberculin reactors, 3.1 per cent developed 
reinfection type lesions while in school or 
soon after graduation. Among 145 who be- 
came reactors while in school, 9.6 per cent 
presented demonstrable lesions. This does not 
mean that more than three times as many 
students who became reactors while in school 
developed clinical tuberculosis. Of the 9.6 per 
cent in whom demonstrable lesions were seen, 
primary complexes and pleurisy accounted 
for 6.2 per cent, while only 3.4 per cent are 
comparable with the 3.1 per cent who entered 
as reactors and developed clinical lesions. 

We reported on 281 student nurses'’* who 
entered school as tuberculin reactors. Of 
these, 3.6 per cent later developed reinfection 
type disease. Demonstrable lesions were ob- 
served in 9.8 per cent of 419 students who 
became infected while in school. Of the 9.8 
per cent, however, 5.3 per cent had only 
demonstrable primary infiltrates or pleurisy, 
and the remaining 4.5 per cent were reported 
as having probable to definite clinical lesions. 
Among our entire group of students of nurs- 
ing and medicine we have been unable to 
find any significant difference in the develop- 
ment of the chronic reinfection type of tuber- 
culosis between those entering as reactors 
and those who become reactors while in 
school. 

While sweeping claims have been made 
concerning efficacy of BCG in control of 
tuberculosis among students of nursing and 
medicine and other similar groups, many 
physicians throughout the world feel that no 
scientific proof is available. Students are not 
in school long enough to justify conclusions. 
Their exposure to tuberculous patients usual- 
ly occurs for the most part during the last 
year or so of training, thus providing an ex- 
tremely limited time for observation. Heim- 
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tuberculosis apply only to the 3 per cent of 
tuberculous manifestations that occur within 
a year or so after allergy can be elicited by 
the tuberculin reaction. (From Myers, J. A.: 
Immunity in tuberculosis. J.A.M.A. 146:1492, 
1951.) 


beck believes that practically all cases of 
clinical tuberculosis appear within one to 
three years after the primary infection oc- 
curs—the majority within the first year. No 
doubt this is true of those conditions which 
may be regarded largely as allergic manifesta- 
tions, such as erythema nodosum, enlarged 
hilum structures, primary pulmonary _ infil- 
trate, some pleurisy with effusion, etc. How- 
ever, the great mass of chronic, incapacitat- 
ing and killing forms of tuberculosis make 
their appearance much later than one to three 
years after the primary complexes are estab- 
lished (Figure 3). 

In nations where tuberculous infection is 
practically universal by the age of 18 years, 
the bulk of clinically important tuberculosis 
occurs among those well into adult life, in- 
cluding the aged, rather than within one to 
three years after first infections occur. 

Several workers have reported that tuber- 
culosis develops in about four or five times as 
many children and young adults who do not 
receive BCG as in those who do. From this it 
has been deduced that 60 to 80 per cent of all 
tuberculosis could be prevented by admin- 
istration of BCG. These are impressive state- 
ments but much of their significance is lost 
on analysis of the data, which reveal that 
BCG observations have been largely limited 
to an extremely small area in the field of 
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Erythema nodosum 

Enlarged hilum shadows, etc. 

Pleurisy, peritonitis, etc. 

Meningitis, miliary disease, and tuberculous pneumonia 
Reinfection (clinical): thoracic and extra-thoracic 

No lesions 


tuberculosis, namely, to those conditions 
which occur within a year or so after allergy 
is established. These may be considered main- 
ly as allergic manifestations. These condi- 
tions manifest themselves regardless of the 
age when individuals become infected with 
tubercle bacilli. It has been estimated that 
this area in which BCG has been reported 
effective includes only about 3 per cent of 
the tuberculosis problem. Concerning primary 
tuberculosis, Smith’ has stated: “Statistically 
speaking, the death rate from this form of 
tuberculosis is insignificant; most deaths 
from tuberculosis result from the reinfection 
or adult type of tuberculosis.” 

Does BCG protect against remotely devel- 
oping forms of tuberculosis which constitute 
about 97 per cent of the tuberculosis prob- 
lem? No group has been kept under surveil- 
lance sufficiently long to answer this question. 
Several decades of observation on the same 
group of persons will be necessary. Heimbeck 
began to administer BCG to student nurses in 
January 1927. In 1947 and 1948 he report- 
ed'’*'> the results of a follow-up study on 
the graduates, including those who had en- 
tered school in 1927 and in each successive 
year through 1936. These graduate nurses 
were classified as (1) those who entered 
school as tuberculin reactors, (2) those who 
entered as nonreactors and accepted BCG 
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and (3) those who entered as nonreactors 
and refused BCG. Concerning this, he said: 
“When individuals have passed the critical 
years of primary infection in the training 
schools and all have been infected or rein- 
fected and have become Pirquet positive, there 
is no longer any marked difference in mor- 
bidity and mortality among the three groups.” 
There was no evidence that those who had 
received BCG fared any better after gradua- 
tion than did the others. 

Levine'’’ made a follow-up study of 1,165 
persons, of whom 601 had received BCG dur- 
ing infancy and 564 had been followed from 
infancy as controls. Two who had received 
BCG in infancy had developed reinfection 
type of pulmonary tuberculosis. This had oc- 
curred in none of the contrels. He said: 
“There is no evidence to indicate that BCG 
given in infancy is capable of preventing 
reinfection tuberculosis in adolescence.” 


Safety of BCG Now in Use 
Seriously Questioned 


In 1924 Calmette declared that BCG was a 
virus fixé and that it would not produce 
lesions. However, among the various cultures 
of tubercle bacilli now called BCG, the viru- 
lence varies tremendously. For example, so- 
called BCG from one laboratory is so weak 
that if it is not administered promptly after 
preparation it produces primary lesions with 
resulting and continued tuberculin sensitivity 
in a relatively small percentage of recipients. 
On the other hand, that from another labora- 
tory must be watched with extreme care or 
it reaches such a degree of virulence as to 
cause severe tuberculous abscess formation at 
the site of administration and_ significant 
tuberculous lesions in regional lymph nodes. 
Dubos has found that it takes 10 to 100 times 
as many living bacilli in the culture from one 
laboratory to produce multiplication in mice 
and guinea pigs as it does in that from an- 
other laboratory. Moreover, whatever the dose 
employed, bacilli from the one laboratory 
disappear much more rapidly from the tissues 
than do those from the other. 

Ven Deinse, et al.’°°* measured tubercle 
bacilli from BCG cultures of various origins. 


274 


Cultivated on bile-potato or in Sauton’s medi- 
um, they revealed great differences in shape. 
Bacilli as prepared and cultivated in the 
Pasteur Institute were found to be three times 
longer than those cultivated in Denmark. 
Therefore the Danish BCG at the same appar- 
ent concentration contained three times more 
bacilli than did the French. The authors em- 
phasized the danger of overdosage resulting 
in severe local and regional lymph node in- 
volvement. 

Holm'’? emphasizes the importance of 
transferring BCG on medium with consider- 
able frequency in order to maintain the de- 
sired virulence. Thus he hopes “to keep the 
virulence of the BCG strain exactly at such a 
level that practically all vaccinated subjects 
become tuberculin-positive and preserve their 
sensitiveness to tuberculin as long as possible 
and at the same time to prevent the local 
reaction at the site of vaccination from be- 
coming too intense and the regional glandu- 
lar affections too numerous.” Jensen’ has 
pointed out that virulence of BCG changes 
and that if the strain becomes too virulent, 
abscesses develop among those who receive 
it, with alarming effects. 

In the vast majority of animal experiments 
the periods of observation have been far too 
short to determine whether BCG would ulti- 
mately cause destruction of tissues. Probably 
the life spans of most laboratory animals are 
not long enough to serve this purpose. It was 
formerly emphasized that BCG has a fleeting 
existence in animal and human bodies but 
leaves them immunized. Gernez-Rieux’” ad- 
ministered BCG to guinea pigs by the scari- 
fication method and regularly recovered or- 
ganisms from the skin lesions on the forty-first 
day and occasionally on the seventy-ninth day. 
Regional lymph nodes revealed bacilli on the 
one hundred and seventy-fifth day. Vorwald, 
et al.'°** have found that the bacilli are alive 
for at least 18 months in silicotic guinea pigs. 
How much longer they may survive is not 
known. 

Contrary to a former belief, BCG is car- 
ried from the site of administration to lymph 
nodes and internal organs a short time after 
administration. Gernez-Rieux found organ- 
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ricurE 4. (Upper left) Experiment |. Guinea 
pig number 18. Intracutaneous BCG plus 
quartz inhalation. Died at 14 months. Note 
the extensive confluent involvement, with ob- 
literation of pulmonary structure and_ pro- 
nounced enlargement of the tracheobronchial 
lymph nodes. (1.5X.) 

(Upper right) Experiment I. Guinea pig 
number 19. Intracutaneous BCG plus quartz 
inhalation. Died at 13 months. Note again 
the extensive involvement as in (7) with, in 
this animal, cavity formation in both caudal 
lobes. (1.5X.) 

(Lower left) Experiment II. Guinea pig 
number 42. Inhalation of BCG plus quartz 
inhalation. Killed at 16 months. There is ex- 
tensive involvement of both lungs which may 
be compared with the lesions in 1, 7 and 8. 
(1.5X.) 

(Lower right) Experiment II. Guinea pig 
number 100. BCG inhalation only. Killed at 
16 months. The lung is essentially normal. 
The tracheobronchial lymph nodes are but 
slightly enlarged. (1.5X.) 

(From Vorwald, Dworski, Pratt and Dela- 
hant: BCG vaccination and silicosis. Am. Rev. 


Tubere. 62:455, 1950.) 


isms in the spleen on the eleventh day, show- 
ing that even by the scarification method the 
bacilli promptly reach the internal organs. 
Strom'’’” observed that when administered 
intracutaneously, some bacilli reached the 
nearest lymph node 18 cm. distant in three 
minutes, and about half had arrived at this 
point in 10 minutes. 

A sizeable number of workers have found 
that animals developed progressive tubercu- 
losis following the administration of BCG. 
For example, Hormaeche and MacKinnon''® 
observed that if guinea pigs were given a 
streptococcal infection, subsequent injections 
of BCG resulted in progressive tuberculosis. 
Kraus''' and Much’ produced progressive 
tuberculosis in guinea pigs by simultaneously 
injecting BCG and lactic acid. 

Hauduroy and Rosset'’* injected BCG in 
doses varying from 10 to 60 mg. into 29 
hamsters. All developed tuberculosis and died. 
Those infected intraperitoneally survived for 
from one to four months, while those which 
received the bacilli intracutaneously died 
within 8 to 12 months. Necropsy revealed 
lesions throughout the bodies of these ani- 
mals, especially in the lungs, liver and spleen. 
Histologically the lesions were typically tuber- 
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culous. Moreover, passage of the disease from 
hamster to hamster was accomplished. 

Dubos'™ has shown that mice on deficient 
diets develop progressive and sometimes fatal 
pulmonary tuberculosis from BCG. 

Vorwald, et al.’’’ have produced progres- 
sive and killing tuberculosis with BCG in 
silicotic guinea pigs (Figure 4). At this 
moment it is not known what other physio- 
logic or pathologic states may permit BCG to 
produce progressive and fatal tuberculosis. 

In humans, there has been no well ordered 
or scientific investigation with reference to 
harmfulness of BCG. The statement is often 
heard that 50 million people have received 
these living tubercle bacilli and not one has 
been harmed. There is no substantial evidence 
to support such a statement since no one has 
kept a sufficiently large group of humans 
under close surveillance long enough to justi- 
fy this conclusion. People who have received 
BCG have later died from tuberculosis, but 
there is a dearth of necropsy reports with bac- 
teriologic determination with reference to 
types of tubercle bacillus causing death. In 
such cases one might expect that typing the 
organisms would promptly reveal their iden- 
tity. However, Griffith could classify Dreyer’s 
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virulent BCG strains only as mammalian type. 
Holm" says: “After staying in the human 
organism for some time, the bovine type of 
tubercle bacilli will change in character in 
such a way as to be diagnosed as the human 
type.” 

Holm believes that BCG should be ad- 
ministered only by highly trained physicians. 
He says, “Among the vaccinations performed 
by general practitioners, a rather large per- 
centage have been associated with incon- 
veniencing suppuration at the site of vaccina- 
tion, often accompanied by swelling of the 
regional lymph glands and, in few instances, 
even by suppuration of these glands.” These 
suppurations may persist for months and a 
lymph node involvement usually occurs in the 
supraclavicular or the axillary regions. The 
disease in the lymph nodes usually makes its 
appearance within two or three months or 
sometimes longer after BCG has been admin- 
istered. It sometimes requires as long as six 
months for the lesions to come under control. 
This is clinical tuberculosis. 

To avoid such extensive disease caused by 
BCG, Rosenthal in 1938 advocated the multi- 


ple puncture method of administration. His - 


hope was only partially fulfilled, as such 
lesions still occur. Blanch, et al.'’’ (1948) 
reported 12 cases of suppurating lymph nodes 
complicating the administration of BCG by 
the puncture method. The reactions consisted 
of local single or multiple abscesses, infare- 
tion of lymph nodes, abscess formation and 
fistulization. These characteristic tuberculous 
abscesses ruptured and drained for many 
months. Sometimes they appeared eight or 
more months after BCG was administered. 
Every administration of BCG resulting in a 
so-called “take” causes lesions in the deeper 
layers of the skin with corresponding lesions 
in the regional lymph nodes. The puncture 
or scarification method only results in smaller 
numbers of BCG entering the body than by 
the subcutaneous method of administration; 
hence, there is less immediate clinical disease 
at the site of administration and in regional 
lymph nodes. In the light of Dubos’ recent 
work on the invasiveness of some bacterial 
forms in so-called BCG cultures, however, one 
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cannot overlook the likelihood of these or- 
ganisms multiplying in the human _ body. 
Corper has shown that 1 to 10 tubercle bacilli 
in ideal medium may multiply to 1 billion 
in three to four weeks. 

Wiek''® (1948) reported on the lesions 
found in 15 children from 5 to 14 years of 
age who received BCG in 1945 and 1946, 
Pulmonary infiltrations were seen in 9, pleuri- 
sy with effusion in 4, bronchial lymph node 
tuberculosis in 1, and elimination of bacilli 
without demonstrable pulmonary focus in 1. 
Hlouskova''™ (1951) reported 64 cases of 
lymphadenitis, 7 of erythema nodosum, 3 of 
phlyctenular conjunctivitis, 3 with tubercu- 
lous changes in lungs and 9 with tuberculous 
meningitis. 

Since BCG must be administered by vac- 
cination experts and teams, the general prac- 
titioner is eliminated. To remove the general 
practitioner from the tuberculosis control pro- 
gram is to spell disaster. One may ask how 
effective immunization in smallpox, diphtheria 
and typhoid fever would have been had it been 
necessary for “experts” and teams to travel 
about the world to administer these immu- 
nizing substances, while general practitioners 
were omitted. 

With an organism whose virulence varies 
so much under laboratory conditions and 
which causes progressive and killing disease 
among animals in certain physiologic'’’ and 
pathologic'’”’ states as well as among those 
apparently normal,'’* one wonders what 
ground actually exists for injecting it into 
human bodies and complacently assuming 
that it can cause no harm. 

One finds it difficult, therefore, to accept 
the statement that the bacilli now being used 
as BCG are harmless. Already established 
facts are not conducive to peace of mind of a 
great number of physicians who are aware 
that millions of children and young adults in 
various parts of the world have had and are 
now having large numbers of living tubercle 
bacilli—BCG— introduced into their bodies. 


Does Not Meet Calmette’s 
Requirements 


Throughout the years, Calmette*’ strenu- 
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ously opposed the use as a vaccine of any 
bacillus capable of producing lesions. Con- 
cerning the work of Webb and others, he said: 


It would evidently be dangerous to use virulent 
human or bovine bacilli even in a dosage of but a few 
organisms with a view of artificially generating this 
state of resistance to reinfection, or of intolerance to 
natural inoculation, since the subjects thus pseudo-vac- 
cinated remain in reality infected. They continue con- 
stantly under the menace of an extension of their foci 
or of the possibility of their infection becoming gener- 
alized following upon the gradual caseation of a tuber- 
culous follicle. 


When he conceived the idea of administer- 
ing live bacilli of reduced virulence by the 
digestive tract, he said: 


However, this method cannot be employed practically 
until we can use, as vaccine virus, an organism which 
is assuredly non-tubercle-producing, if not avirulent. 


Thereafter, he worked to cultivate such an 
organism. His studies convinced him that the 
one later designated BCG was “certainly 
without harm and if its efficacy as a vaccine- 
virus asserts itself, prophylaxis against tuber- 
culosis in cattle would be possible and prac- 
tical. From the point of view of manipulation, 
it is devoid of danger, as it is with regard to 
a later elimination in the dejections or in 
milk, inasmuch as it has lost all capacity for 
forming tubercles.” Prior to 1924 Calmette 
was also firmly convinced that BCG could not 
regain its virulence. Therefore, he had no 
hesitancy in recommending it as a vaccine for 
children. 

The BCG issued from laboratories today 
does not meet Calmette’s requirements. The 
current organisms are capable of becoming 
dangerously virulent and not infrequently 
produce tuberculous abscesses and ulcers of 
months’ duration at the site of administra- 
tion and tuberculous regional lymph nodes 
which discharge pus for months.’ Even 
by the puncture method of administration 
designed to prevent the development of such 
lesions, they still occur, but with less frequen- 
cy. Moreover, if the vaccine “takes,” even if 
such extensive lesions do not develop, lesions 
occur in the deeper layers of the skin near 
the site of administration in every case. When 
one adds its ability to produce progressive 
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and killing disease in animals, it is incon- 
ceivable that Calmette would today recom- 
mend the use as vaccine of the bacilli that are 
now being used as BCG. 


What Is Present Day BCG? 


At this moment apparently no one knows 
the actual composition of cultures of tubercle 
bacilli being dispensed as BCG. Calmette was 
a man of unquestioned integrity who became 
one of the most proficient bacteriologists in 
the world. He constantly warned against in- 
troducing into humans tubercle bacilli which 
would bring forth tubercles. He labored un- 
ceasingly and exercised great care to be sure 
his organism would qualify before he and his 
co-worker gave it their great names (Bacillus 
Calmette-Guérin) in 1921. Those who follow- 
ed and sought to maintain this culture were 
not so careful. Although in 1924 Calmette 
said that BCG was a virus fixé, they overlook- 
ed the mutation factor and erroneously as- 
sumed that the organism would not change 
through subsequent years and decades. It 
seems almost unbelievable that this culture 
could have been propagated so long in so 
many laboratories under the name of BCG 
without anyone taking time to determine 
whether changes had occurred until Dubos 
and his co-workers came on the scene. 

Marked differences in virulence had been 
observed between the cultures in various lab- 
oratories, but these were attributed to unim- 
portant causes. It was not until Dubos and co- 
workers brought cultures together from a 
sizeable number of laboratories that it was 
known that no two are alike, even in their 
gross cultural appearances. It was not until 
these investigations were under way that it 
was known that none of the cultures is com- 
posed of a single bacterial form such as Cal- 
mette and Guérin produced. All of them were 
found to contain multiple bacterial forms. 
Moreover, the various bacterial forms found 
in each culture vary markedly in their ability 
to multiply in vivo. 

One wonders if it is not these forms, with 
such definite invasiveness in so-called BCG 
cultures, which have produced progressive 
and killing tuberculosis in animals on de- 
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ficient diets, those which are silicotic and 
even in those without abnormal physiologic 
or pathologic conditions. 

It is paradoxic that in the recent worldwide 
campaign for the administration of BCG, a 
significant part of the material used was de- 
rived from the culture whose changes in viru- 
lence have caused considerable concern for 
several years. 

Dubos, et al. say: 


As far as is known, all the strains of BCG presently 
in use are derived from the attenuated culture first 
obtained by Calmette and Guérin. Although there is as 
yet no incontroverted evidence that this culture has 
ever recovered full virulence, there is no doubt that it 
has undergone considerable variations in the course of 
its long career. Indeed, it would be very surprising if 
it had not. K. A. Jensen, for example, has pointed out 
that the strains available in Scandinavia at the end of 
World War II varied appreciably with reference to the 
severity of the skin lesions which they could elicit in 
normal guinea pigs. Similarly, it has been observed in 
our laboratory that three strains of BCG obtained from 
American collections differ significantly in their ability 
to produce pulmonary lesions in mice following intra- 
venous injection. 


Inasmuch as it is now known that such 
marked changes have occurred in the various 
cultures since Calmette produced BCG, we 
have no assurance that even more invasive~ 
forms will not appear in the future. 

Dubos, et al.''*:''S have found that cultures 
issued in this and other countries are mix- 
tures of different bacterial forms and differ in 
many of their properties. They differ, in par- 
ticular, in the extent of multiplication in vivo 
in experimental animals. When injected into 
the skin of guinea pigs. the specific difference 
between each vaccine was observed not only 
in the size of local lesions but also in the per- 
sistence of lesions. Cultural characteristics of 
these strains differed to such a degree that 
they could be differentiated just by their gross 
appearance. 

Suter and Dubos'"® say: 


Cultures of the three strains (American) were found 
to consist of morphologically heterogeneous  popula- 
tions, each culture being made up of three main colonial 
types—spreading, intermediate and nonspreading. The 
percentage distribution of colonial types was character- 
istic for each culture and remained constant during 
cultivation in liquid media. 


These authors have also studied the cul- 


tures from France and Denmark and found 
that they, too, differ in the same manner. 


BCG Licensed © 


In April 1950 Anderson and Palmer'*° 
observed: 


If liquid BCG vaccine were licensed today, it would 
be the most unstable vaccine so licensed in the United 
States. . . . It must be remembered that licensure of a 
biologic preparation does not necessarily attest to its 
effectiveness or usefulness. . . . Licensure would not 
constitute an official stamp of approval as to its value 
as a preventive. 


On July 12, 1950, the United States Public 
Health Service licensed the Research Founda- 
tion and the University of Illinois for “manu- 
facture, exportation, importation and sale” of 
BCG."*' This only means that the vaccine 
produced by this laboratory is thought to 
have been found safe by trial with animals— 
that it is free from contaminating substances 
and that it will produce a satisfactory and 
immediate reaction in animals and human 
beings when used within the prescribed time 
limit. This does not mean that BCG has been 
proved to be a dependable immunizing agent 
in any sense of the word. The situation dif- 
fers little from that which obtained in Ger- 
many in 1904, when the Royal Institute 
Against Tuberculosis was constructed for the 
manufacture and distribution of von Beh- 
ring’s living tuberculosis vaccine or when, 
about a decade later, an institute was set up 
in New York City with subdivisions in all the 
states for the distribution of Friedmann’s 
vaccine consisting of live tubercle bacilli. 


Still Experimental and 
Controversial 


Despite numerous attempts for nearly 70 
years to produce immunity artificially in 
tuberculosis, there is no more controversial 
subject in the entire field of medicine today. 
There are those who maintain that by BCG 
alone the tuberculosis problem of the world 
can be solved. At the opposite extreme are 
those who are confident that BCG is capable 
of solving no tuberculosis problem and that it 
may be responsible for development of clini- 
cal tuberculosis in recipients. 


POSTGRADUATE MEDICINE 


f 2. 
¥. 
pat 
j 
278 
4 
Fs 


Even among proponents of BCG there is 
much disagreement. Some administer it by 
mouth, others subcutaneously and still others 
by the skin puncture or scarification method. 
A few workers believe that so-called vac- 
cinated subjects should be exposed to con- 
tagious cases of tuberculosis as soon as they 
react to tuberculin, while others advocate 
avoiding exposure. Most proponents limit 
BCG administration to nonallergic persons 
but a few strongly recommend that it be given 
to everyone without first determining sensi- 
tivity status. There is no general agreement 
concerning dosage, preparation, what consti- 
tutes successful vaccination, how to measure 
immunity, how long it lasts, etc. 

The Division of Tuberculosis Control, 
United States Public Health Service, held a 
conference on September 7, 1946, in Wash- 
ington, D. C., with reference to BCG. It was 
the consensus that although this organism was 
isolated in 1902, was used in cattle and lab- 
oratory animals the same decade and has been 
administered to large numbers of people since 
1922, there was no record of a well controlled 
study having been conducted sufficiently long 
to justify conclusions with reference to ef- 
ficacy. Therefore, it was recommended that 
the United States Public Health Service set 
up a carefully controlled study in a city with 
a population not to exceed 150,000. It was 
recognized that this study would need to con- 
tinue for several decades before conclusions 
could be justified. It was also recommended 
that a similar study be conducted in two or 
three schools of nursing or medicine where 
nothing had been done or was contemplated 
to control tuberculosis among students. 

No sooner had it been announced that such 
a study was recommended than a number of 
persons in various places overlooked the fact 
that it was only a research project and ex- 
pressed a strong desire to employ BCG ex- 
tensively. The Washington conference reveal- 
ed no new evidence whatsoever pertaining to 
efficacy and thus there was no more reason for 
accepting and employing BCG than before. 
Inasmuch as BCG had not been licensed for 
general use by the federal government, an 
occasional state health department or other 
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organization decided that it should produce 
BCG and make it available to physicians. 
This was a striking example of enthusiasm 
outrunning judgment and wisdom. 

In June 1950 the American College of Chest 
Physicians'** adopted a resolution on the 
present status of vaccination and tuberculosis 
control programs in which it was pointed out 
that after more than 25 years of use in 
humans, there is no evidence that meets strict 
scientific requirements demonstrating that 
BCG affects the control of tuberculosis. It was 
also stated that there is no general agreement 
among investigators anywhere in the world on 
many fundamental matters. It was recom- 
mended that investigations be continued and 
increased under standard and_ strenuously 
controlled conditions, but until these control 
studies are completed the use of BCG should 
be limited to such investigative studies. 

Thus BCG is still in the investigational 
period. After 45 years of trial in animals and 
30 years of administration to humans, BCG 
remains one of the most controversial subjects 
in the entire field of health betterment. 


Vole Bacillus Vaccine 


Since 1882 one so-called immunizing agent 
after another has been tried. No sooner was 
one losing in popularity because of lack of 
efficacy or danger to its recipients than an- 
other was being offered. The vole tubercle 
bacillus is a recent example. 

An epizootic disease resembling tubercu- 
losis appeared among wild voles in the 
British Isles in 1937. From the lesions Wells'** 
isolated a new type of tubercle bacillus, since 
known as the vole bacillus. Griffith cultured 
these organisms and introduced them into ani- 
mals.'**:'*° With doses of 1.0 to 0.1 mg. ad- 
ministered intraperitoneally in guinea pigs, 
death resulted from generalized disease. When 
small intraperitoneal or large subcutaneous 
doses were given, lésions developed but be- 
came regressive, healing so completely that 
no tubercle bacilli could be cultured from 
them. 

Griffith and Dalling'*® introduced subcuta- 
neously into guinea pigs 10 mg. of vole bacilli 
in nine doses, one week apart. The first eight 
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consisted of | mg. and the last of 2 mg. Four 
weeks after the last dose the 10 vole-bacillus- 
treated animals and 5 controls each received 
0.001 mg. of virulent bovine tubercle bacilli. 
All the controls died from generalized tuber- 
culosis after an average of 87 days. Among 
the treated animals, | died prematurely after 
68 days. Necropsy revealed severe local tuber- 
culosis and slight generalized disease. The re- 
mainder died after an average of 152 days 
from severe tuberculosis caused by virulent 
bovine type bacilli. Griffith and Dalling then 
gave 8 guinea pigs subcutaneous injections 
of vole bacilli over a period of eight weeks, 
consisting of two doses of 1 mg. and five doses 
of 2 mg. Soon after the last administration 
the vole-bacillus-treated animals and 4 con- 
trols were each given 0.0L mg. of bovine 
tubercle bacilli. Vole-bacillus-treated animals 
again showed more resistance than the con- 
trols, “They all, however, had living bovine 
tuberele bacilli in their tissues, and there is 
little doubt) that these bacilli would have 
caused progressive fatal disease when the 
immunizing effect of the vole bacillus had 
faded.” Griffith and Dalling then administered 
intravenously or subcutaneously 0.1 mg. and 


sions to 9 calves. In due time they gave these 
animals 7.5 mg. of virulent bovine tubercle 
bacilli by mouth, Later, small lesions were 
found in the lymph nodes along the digestive 
tract in 5, but in the remaining 4 no lesion 
was observed. However, from the organs of 
these 4 calves with no visible lesion, virulent 
tubercle bacilli were isolated. The 2 control 
animals in this experiment developed wide- 
spread glandular lymph node lesions. 

Wells and Brooke'** injected caseous mate- 
rial from lesions of wild voles subcutaneously 
into 3 guinea pigs. When the local lesions 
appeared completely healed nine months later, 
these animals, together with 3 controls, were 
given appropriate doses of bovine type tuber- 
cle bacilli of low virulence. Six months later. 
necropsy revealed small local lesions in 2 of 
the vole-bacillus-treated animals and, in the 
others, there were two additional small pul- 
monary tubercles. The controls presented le- 
sions in the lungs, liver, spleen and lymph 
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to some 85 mg. of vole bacillus on two occa-- 


nodes. Wells and Brooke then conducted a 
much larger experiment on guinea pigs, in 
of the animals 
tubercle bacilli and the remainder received 
BCG. They concluded that the vole tubercle 
bacillus provided greater protection than had 


which part received vole 


been recorded by other means. 

Walgren, et al.'** made a comparative study 
of vole tubercle bacilli and BCG in guinea 
pigs. These observations led them to believe 
that the vole bacillus was slightly more eflec- 
tive than BCG. They pointed out that a 
longer period of observation of the animals 
treated with vole bacillus and BCG probably 
would have shown more progressive tuber- 
culosis in these animals. 

Birkhaug'*’ conducted excellent experi- 
ments on 48 guinea pigs divided into four 
equal groups. The first two groups received 
vole bacilli, the third received BCG, and group 
four served as a control. The first group did 
not later receive virulent tubercle bacilli, as 
it was desired to study the lesions produced 
by the vole bacillus. The second group, in 
due time after receiving the vole bacillus, the 
third group which received BCG, and_ the 
fourth group consisting of controls were in- 
oculated subcutaneously with virulent human 
type tubercle bacilli. Animals in the control 
group survived an average of 192 days, those 
in the vole-bacillus-treated group an average 
of 103 days, and those in the BCG group an 
average of 429 days. He concluded that “in- 
tracutaneous vaccination of guinea pigs with 
the vole acid-fast bacillus prior to infection 
with virulent human tubercle bacilli gives a 
high degree of protection which is equal to 
but not greater than that produced by vaccina- 
tion with BCG.” 

Birkhaug later divided 36 normal albino 
guinea pigs into three equal groups. The first 
group received vole tubercle bacillus by the 
multiple puncture method and the second by 
the intracutaneous method. The third group 
served as a control. One month after the 
administration of vole bacillus by both meth- 
ods, each animal reacted to tuberculin. Nine- 
ty days after the administration of the or- 
ganism the three groups of animals received 
virulent tubercle bacilli of the human type. 
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Two months later all reacted to tuberculin. 
Krom these studies he concluded that the vole 
tubercle bacillus offered a relatively high pro- 
tection against a test infection with virulent 
human type tubercle bacilli, and that the mul- 
tiple puncture method yielded results which 
are slightly ahead of those observed with the 
intracutaneous method. 

Birkhaug'’’ reported on the administration 
of the vole tubercle bacillus by the puncture 
method to 18 adults who were nonreactors to 
1 mg. of tuberculin. Two months later, and 
again at the end of a year, all reacted strongly 
to | mg. of tuberculin administered intra- 
cutaneously, and no evidence of tuberculous 
lesions was found by any phase of the exam- 
ination. Simultaneously with this human ex- 
periment, Birkhaug administered BCG to 12 
women and 6 men. This resulted in a defi- 
nitely lower degree of sensitivity to tuberculin, 
and the papules at the site of administration 
were in evidence for a shorter time. Therefore 
he concluded that vole bacillus offers a lesser 
margin of safety than BCG for use in man. 


Summary 


13. During the first quarter of this century 
numerous workers in various parts of the 
world expressed a view almost identical to 
that of European physicians in the late 1880's, 
to the effect that an attack of tuberculosis 
does not confer dependable immunity, and 
therefore it is futile to attempt to produce 
immunity artificially. 

14. For some years enthusiasm for the use 
of BCG or any other artificial immunizing 
substance was at low ebb. In a few places, 
however, the subject was kept alive and BCG 
was administered to uninfected children and 
later to young adults. Some reports were 
favorable and others were discouraging. In 
recent years considerable enthusiasm for the 
use of BCG has been expressed. A few work- 
ers have reported that from 60 to 80 per cent 
of tuberculosis among people can be prevented 
by BCG. However. no study has been well 
controlled and so many other factors are in- 
volved that there is no actual proof for such 
conclusions. Moreover, on analysis one finds 
that these figures are based on allergic mani- 
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festations such as erythema nodosum, en- 
largement of hilum structures, pleurisy and 
an occasional case of meningitis or miliary 
tuberculosis, which occur about the time the 
tissues become allergic to tuberculoprotein. 
Such conditions constitute only about 3 per 
cent of the tuberculosis problem. Therefore, 
if it were definitely proved that BCG would 
prevent 60 to 80 per cent of these allergic 
manifestations, it would apply to only about 
3 per cent of the problem with no considera- 
tion of the remaining 97 per cent. 

15. There is no evidence that BCG ad- 
ministered to children or young adults has 
any influence on clinical tuberculosis which 
develops two or three years or more after the 
initial infection. Yet approximately 97 per 
cent of the tuberculosis problem lies here. 

16. The safety of so-called BCG now in 
use has been seriously questioned. Cultures 
of BCG now dispensed from various labora- 
tories of the world have been found to vary 
tremendously in virulence and other charac- 
teristics. Even in individual cultures, instead 
of one bacterial form such as Calmette pro- 
duced being present, several bacterial forms 
have been found. These also vary markedly 
in characteristics such as their ability to mul- 
tiply in animal tissues. At this moment no 
one knows just what the BCG cultures in use 
today actually contain. 

17. BCG has recently been found to pro- 
duce progressive and sometimes fatal disease 
in mice on deficient diets, silicotic guinea pigs 
and normal golden hamsters. 

18. Apparently BCG does not have the fleet- 
ing existence in the animal body that was 
previously supposed. The bacilli have been 
found alive and able to produce progressive 
disease in silicotic guinea pigs for as long as 
18 months. How much longer they may live 
in animal tissues no one knows, nor is it 
known how long they survive in human tis- 
sues. In animals, when administered subcuta- 
neously, the bacilli have been found in lymph 
nodes 18 cm. distant within three minutes. 
Approximately half have reached such nodes 
within 10 minutes. They have been found in 
the spleen within 11 days after administra- 
tion. Therefore the idea that the organisms 
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remain at the site of administration and in 
the regional lymph nodes must be revised. 
Evidence now available suggests that they are 
deposited in internal organs rather promptly. 

19. When introduced subcutaneously and 
sometimes intracutaneously, abscesses and 
ulcers appear at the site of administration, 
and regional lymph nodes enlarge, rupture 
and discharge pus for months. This is clinical 
tuberculosis. 

20. Subsequent to receiving BCG, a good 
many persons have developed clinical tuber- 
culosis and a considerable number have died. 
There is a sparsity of biopsy materials and 
postmortem studies to determine the type of 
tubercle bacilli responsible. 

21. So-called BCG of today does not meet 
Calmette’s requirements. He stoutly main- 
tained that no living tubercle bacillus capable 
of producing tubercles in animal and human 
tissues should be employed as vaccine. He 
said the bacillus which he and Guérin named 
BCG would not produce tubercles. The mate- 
rial now called BCG produces lesions at the 
site of administration and also in the regional 
lymph nodes—lesions which sometimes pre- 
sent all the characteristics of clinical tuber- 
culosis produced by virulent tubercle bacilli. 
Calmette also said that BCG was a_ virus 
fixe. Cultures called BCG today contain or- 
ganisms that vary tremendously in virulence; 
indeed, so much so that they must be watched 
with extreme care to prevent the develop- 
ment of a large number of cases of clinical 
tuberculosis at the sites of administration and 


in regional nodes. There is no reason to sus- 
pect that they do not produce such lesions 
elsewhere in the body after passing regional 
nodes. The standards which Calmette laid 
down would not permit the use of the present 
day so-called BCG which has been found to 
result in progressive and sometimes killing 
disease in certain laboratory animals. 

22. When the Research Foundation and the 
University of Illinois were licensed in 1950 
for manufacture, exportation, importation and 
sale of BCG, there was no incontrovertible 
evidence that it produces dependable immu- 
nity or that it is safe to introduce into human 
bodies. 

23. After 45 years of trial in animals and 
30 years of administration to humans, the use 
of BCG remains an experiment and is one of 
the most controversial subjects in the history 
of medicine. 

24. The more recently isolated vole tuber- 
cle bacillus (1937), when introduced as a 
living “vaccine,” results in the same _phe- 
nomenon as a large number of other prepara- 
tions previously employed, including BCG. 
It allergizes tissues of animals, thus giving 
them a temporary fixing power for virulent 
tubercle bacilli later administered, but it does 
not prevent ultimate illness and death from 
tuberculosis. 


The references cited in this article will be included 
in the author’s reprints. The concluding section of Dr. 
Myers’ discussion will be published in the next issue 
of Postgraduate Medicine. 


MEETINGS AND POSTGRADUATE COURSES 


University of Minnesota, Minneapolis: Continua- 
tion course in treatment of diseases of the chest, Octo- 
ber 16-18, at the Center for Continuation Study. Course 
is intended primarily for general practitioners and will 
be presented in conjunction with the American College 
of Chest Physicians and the Minnesota chapter of the 
American Trudeau Society. 

Continuation course in gastrointestinal roentgenology 
for radiologists, October 20-25 at the Center for Con- 
tinuation Study. Course is intended primarily for radi- 
ologists and will cover all aspects of roentgenologic 
examination of the gastrointestinal tract. Visiting fac- 
ulty will include Dr. George R. Krause, Dr. Olle Olsson, 
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Dr. Leon Schiff. Dr. Paul C. Swenson and Dr. Frederic 
R. Templeton. On Wednesday, October 22, the annual 
Leo G. Rigler Lecture will be presented by Dr. B. J. 
Kirklin. 


Emory University School of Medicine, in coopera- 
tion with the Medical Association of Georgia and the 
Georgia Chapter of the American Academy of General 
Practice: Fifth annual course for general practitioners, 
October 6-10, at Grady Memorial Hospital Auditorium, 
Atlanta. Registration may be made with the Director of 
Postgraduate Education, Emory University School of 
Medicine, 36 Butler Street, S.F., Atlanta 3, Georgia. 


POSTGRADUATE MEDICINE 


us 
eer 
ee 
= 
| 
4 
ane 
ix 


ditortals 


GRADUATES OF 
LOW GRADE SCHOOLS 


Ar present all medical schools in the United 
States are rated by the Council on Medical 
Education and Hospitals as acceptable. For 
many years, however, a few schools in the 
United States had failed to meet that standard 
and in an earlier era, notably when the Coun- 
cil on Medical Education and Hospitals first 
began its work, great numbers of schools were 
considered inferior. As a result of the fine 
work of the Council on Medical Education 
and of the publication of its investigations in 
The Journal of the American Medical Associa- 
tion, weaker schools either discontinued, 
joined with stronger schools or improved 
themselves, so that the present fine situation 
developed. 

What happened to the physicians who 
graduated from the schools rated inferior? 
Often the graduates of inferior schools found 
that they could be licensed in only one state, 
usually the state in which the school was 
located. After securing a license, they en- 
gaged in practice, sometimes were able to 
secure internships, because of the shortage of 
physicians with the increasing growth of hos- 
pitals, and some of them eventually achieved 
distinction in practice. The vast majority, 
however, failed to achieve distinction and the 
coming of the specialty boards created new 
problems for them. 

In general, the specialty boards would not 
admit to their examinations the graduates of 
schools that had been rated less than accepta- 
ble. Hence, entrance into a specialty with sub- 
sequent appointment to the staff of a recog- 
nized hospital was difficult, if not impossible, 
for the graduates of substandard schools. Oc- 
casionally, ambitious graduates found it worth 
while to return to schools rated acceptable 
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and to pursue additional studies to the point 
where they could receive a second diploma. 
Occasionally, also, the graduate of an inferior 
school, obtaining appointment to a govern- 
mental hospital of one type or another, was 
able to learn while at work and thus to achieve 
technical ability at least sufficient to earn for 
him distinction in some field. I would em- 
phasize, however, that the physicians who did 
pursue these extraordinary courses were in 
minimal proportions in relationship to the 
vast number who served as_ practitioners 
wherever they were able to find a location. 
The graduates of such schools as Middle- 
sex and the Chicago Medical College, which 
struggled along for many years before com- 
ing to a successful conclusion, as in the case 
of the Chicago Medical College, or disappear- 
ing, as in the case of Middlesex, now find 
themselves in a quandary. Often they claim 
that they were so naive at the time they en- 
tered the inferior school that they should not 
be blamed for having themselves placed such 
difficult obstacles in the way of successful 
careers. The law does not permit the plea of 
ignorance of the law as an excuse for failure. 
Surely all the medical world knew of the in- 
ferior status of these colleges in an earlier 
period. In fact, the students in these schools 
began discussing their future in relationship 
to the substandard rating of the college almost 
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as soon as they entered on their studies and 
frequently consulted with leading authorities 
in medical education in the hope of having a 
clearly charted path when the time of gradua- 
tion passed. Many physicians forget that the 
chief purpose of standardization, of restric- 
tive examinations, and of similar controls is 
not promotion of the physician but protection 
of the public. In the case of students coming 
from foreign medical schools, most states in- 
sist on an extra year of internship in an ap- 
proved hospital before a graduate of even 15 
or 20 years of practice can be admitted to 
practice under American conditions. 

About the best advice that can be given to 
the graduates of unapproved schools who have 
obtained licensure is that they make the best 
of the opportunity that they have and that 
demonstration of superiority in any technical 
or other field is likely to be recognized by in- 
creased opportunity. The chances for ad- 
vanced study nowadays are far greater than 
ever previously in American medicine; any- 
one who wishes to improve his learning or his 
technics will find places where this can be 
done with relative facility. Whether or not the 
specialty boards will choose to admit such 
persons to qualification is, however, another 
question. The specialty boards have no way 
of determining how much the mind of any 
graduate of an inferior school has been im- 
proved by the years that have passed since 
his graduation. 

At present a tendency seems to be develop- 
ing to see what can be done to secure some 
sort of inclusion of osteopaths in the medical 
ranks. For years the osteopathic schools have 
been known to be low grade medical schools. 
teaching relatively the same curriculum that 
is taught in the medical schools but with in- 
ferior faculties, inferior facilities and, in ad- 
dition, emphasis on the unestablished tenets 
of osteopathy. Perhaps the desire to have 
political support from the osteopaths in 
medicine’s objectives has led some medical 
leaders to the belief that means should be 
found for qualifying the osteopathic colleges 
as medical schools. The question was refer- 
red by the House of Delegates of the Ameri- 
can Medical Association to the Council on 
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Medical Education. Here is another attempt 
to compromise with inferiority for purposes 
of political expediency. Such a procedure is 
below the ideals, the ethics and indeed all of 
the principles which have made American 
medicine great in the past. A part of the pro- 
gram is invariably the conferring of medical 
status on osteopathic graduates already in 
practice. If the minds of some medical leaders 
were not so intent on political objectives, they 
would realize that such activities tend to de- 
teriorate public respect for medicine itself, 
put politics above science and lead to deg- 
radation of medical standards. 


MORRIS FISHBEIN 


THE SUPPORT OF 
MEDICAL RESEARCH 


In July 1950 a section was established in the 
Division of Medical Sciences of the National 
Research Council for recording the grants 
for research made in the field of medical and 
allied subjects. Recently a report’ has ap- 
peared on the support of research for the 
period 1946 through 1951. After the division 
was established by the Army, the Air Force, 
the Navy, the Atomic Energy Commission, the 
Public Health Service and the Veterans Ad- 
ministration, many private philanthropic or- 
ganizations agreed to cooperate. The present 
report does not include awards made by in- 
dustry, local foundations or by funds estab- 
lished solely for individual universities. While 
the present report is not, therefore, complete, 
it does offer indication as to the sources of 
the funds for research and the manner in 
which such funds are distributed. 

The Steelman Report made some years ago 
indicated that the total amounts spent each 
year on medical research in the United States 
are in the neighborhood of $300,000,000 and 
that industry spends about one-half this sum, 
the remainder coming from university and 
foundation and government sources. The 
present report indicates that something over 
$135,000,000 was awarded in the five year 
period through 12,923 grants of which 61.5 
per cent came from government sources and 
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38.5 per cent from private sources. Govern- 
ment support has steadily increased in re- 
cent years. However, during the same period 
the funds from private sources increased 
from $2,000,000 to $11,000,000, which indi- 
cates that increasing governmental support 
has not diminished the efforts of private 
foundations. 

During the period concerned, New York 
absorbed 20 per cent of the total funds, 
Massachusetts 10 per cent, Pennsylvania, 
California and Illinois 8 per cent each. Three- 
fourths of the total funds were awarded to 
11 states. Obviously this is a reflection of the 
availability of competent workers in recog- 
nized institutions. 

Significant also of recent trends is the fact 
that most projects received a minimum of 
three years’ support. Modern research re- 
quires time and must be continued over a rea- 
sonably long period in order to make suitable 
controls and to cover a sufficient number of 
experiments. During the period concerned 
6.634 investigators received support; 80 per 
cent received funds from one source only. 

By far the greatest amount of funds was 
contributed to studies of cancer and infectious 
diseases. Cancer has derived greater support 
from private than from government sources 
whereas infectious diseases were more liber- 
ally supported by governmental agencies. 
Second in subjects investigated were the 
cardiovascular system and general medical 
problems. The third category covered metab- 
olism and nutrition, mental health, basic 
studies and public health. Fourth were ner- 
vous system, blood, musculoskeletal system, 
endocrine system, pediatrics, digestive sys- 
tem, human resources and sensory organs, and 
the final categories were urogenital system, 
aging, dental problems, the respiratory sys- 
tem, the skin and occupational diseases. In 
view of the great importance of the skin in 
relationship to many other phases of disease, 
it is amazing that investigation of the skin 
should have reached so low a place in funds 
contributed or in number of studies. 

Among infectious diseases, poliomyelitis 
outranked all others, with tuberculosis second, 
syphilis third and malaria fourth. The work 
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of the National Foundation for Infantile 
Paralysis is an outstanding example of the 
way in which a nongovernmental agency can 
achieve adequate support for research on a 
single disease. Diabetes has received substan- 
tial support during the past several years and 
is among the diseases supported in amounts 
greater than $1,000,000. Research on the 
common cold has received approximately 
$1,000,000 whereas all other respiratory dis- 
eases including tuberculosis received 2.7 mil- 
lion dollars. The studies on the eye have had 
nearly 66 per cent of all the money available 
for all of the sensory organs. 

The report indicates that there has been no 
evidence of unreasonable duplication of re- 
search supported by governmental and private 
agencies. Most grants are small since 68 per 
cent were in amounts below $10,000. More 
and more there is evidence that research can 
anticipate continuity of support. 

MORRIS FISHBEIN 


1. Derenan, Lecne and Mitten, Estuer: The support of 
research in medical and allied fields for the period 1946 through 
1951. Science 115:321 (March 28) 1952. 


FINANCING OF HOSPITAL CARE 


Ar a recent convention for western hospitals, 
Mr. Harry Becker, associate director of the 
Commission on Financing of Hospital Care. 
indicated his belief that the cost of hospital 
care per patient per day for the country as a 
whole will probably continue to rise at about 
the same rate for the next few years as it has 
in the past few years. If this is true, the daily 
cost of hospital operation may be 20 per cent 
or more higher in 1954 and 1955 than it is 
now. Moreover, the demand for hospital serv- 
ices continues to increase. The population of 
the country is increasing at the rate of about 
1.5 per cent per year. There are waiting lists 
in most hospitals for,maternity beds and for 
surgery. Indeed, in some places, even urgent 
surgery must wait. Medical advances usually 
require more use of hospital facilities both for 
diagnosis and for treatment. More medical 
progress will necessitate more rather than 
fewer hospital beds. 
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Prepayment for hospital care is now ac- 
cepted. The enrollment has risen from 5 per 
cent of the population in 1939 to well over 50 
per cent of the population in 1952. If the peo- 
ple wish to use the prepayment technic for 
financing hospital care, they must recognize, 
however, that this is strictly a financial, eco- 
nomic procedure and not a charity. 

In discussing experimentation with prepay- 
ment plans thus far Mr. Becker points out that 
many problems are still to be solved. First, 
the head of every family in the United States 
must feel as unprotected without prepaid 
hospital care as a home owner feels without 
fire insurance. Before prepayment became the 
source of reimbursement for more than half 
of all the patients in hospitals, philanthropic 
sources covered hospital deficits. Hospital 
administrators translated hospital operating 
costs into charges on the basis that private 
patients paid more than the cost, and ward 
and part pay patients paid less than cost. 
Now many people who were formerly part 
pay or free pay patients are prepaid. How- 
ever, many patients who also paid the 
additional cost of private accommodations 
are now prepaid patients. This emphasizes, 
of course, that financial soundness depends 
on having prepayment measure adequately to 
the cost. 

From the point of view of an economist the 
hospital cost is not just the matter of paying 
the daily charge for the room and the charges 
for extras but the monthly cost of the pre- 
payment plan. In other words, the patient will 
not be wondering whether or not the cost of 
hospital care has risen from $10 per patient 
per day to $25 per patient per day but why 
his insurance premiums for hospital care are 
getting higher and higher. Under these cir- 
cumstances patients will want to know that 
the costs represent real value; that hospitals 
are operating without waste and that the pre- 
payment plan is operating efliciently and eco- 
nomically. People do not object to paying 
more when they understand that they are get- 
ting full value for their money. 

People need to be educated about the sig- 
nificance of the hospital in modern medical 
care. They need to know what is included in 
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medical care of good quality and what facili- 
ties will be available for them when they come 
to collect on their prepayment plan policies. 
Under modern conditions of living, educa- 
tion of the public is considered an important 
factor in every step taken by medicine to pre- 


vent disease and to heal the sick. 
MORRIS FISHBEIN 


PRIDEFUL STATISTICS 


Tue recently published report of the United 
States Public Health Service is a record of 
marvelous accomplishment toward improve- 
ment of the nation’s health. A few simple 
statistics tell the story. The death rate for 
1951 was 9.6 per 1000 population which is 
10 per cent lower than in 1940. Life ex- 
pectancy at birth has risen to 68 years for the 
population as a whole compared with 47 in 
1900 and, indeed, white women in the United 
States now have a life expectancy at birth of 
more than 70 years. Infant mortality has 
fallen from 100 per 1000 live births in 1915 
to 20 per 1000 in 1950. The death of mothers 
in childbirth dwindled from 57 per 10,000 
live births to 7. Indeed childbirth is no longer 
considered an important hazard. 

The death rate from tuberculosis has fallen 
from 22 per 100,000 population where in 
some other countries it still exceeds 100. 
Even poliomyelitis dropped from the all time 
high of 1949 by 21 per cent to 33,209 cases 
in 1950. 

Nevertheless there still remains room for 
improvement. No doubt one of the most im- 
portant factors in such improvement is not a 
problem of medical care but a problem of 
preventive medicine. Only half of the 3,070 
counties in the United States have public 
health departments and this means that at 
least 14 million American people do not have 
full-time local health services. Here is a real 
opportunity for government to enter into the 
care of the public health without infringing 
in a field where it can do more harm than 
good by decreasing the personal responsibility 
that is necessary for the perpetuation of a 
democracy. 

MORRIS FISHBEIN 
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GYNETON E 


GYNETONE,” a new convenient combination of 
1 mg. Estradiol U.S.P. and 10 mg Methyltestosterone U.S.P. 
in tablet form, provides prompt, uncomplicated relief from 


menopausal symptoms. 


Synergistic and additive actions, as well as virtual 
elimination of the occasional side effects attending the use of 


either hormone alone, are assured by GYNETONE. 


Available in bottles of 30 and 100 tablets. 
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@ IS SURGERY HAZARDOUS 
DURING MENSTRUATION? 


Question: There would seem to be a_ general 
(and possibly correct) impression that menstrua- 
tion is accompanied by profound disturbances 
of the bleeding and clotting mechanism and that 
surgery, therefore—not only of the uterus and 
adnexa, but surgery in general 
creasingly hazardous at this time and is best 
avoided. Without discussing the esthetics 
volved, I briefly that my under- 
standing of menstrual physiology is that there 
is a definite upset of the clotting mechanism at 
the endometrial barrier that accounts for the 
character of menstrual bleeding, but that the 
system as a whole does not show any substan- 


becomes in- 


would say 


tial or untoward tendency toward increased 
bleeding. 

Would you please clarify this question for me, 
indicating whether the oft encountered opinion 
that opposes any type of surgery during the 
menses is based on fact or on superstition and 
inherited “bogeys”? 


M.D. 


New Brunswick. Canada 


ANSWER: | agree that the clotting mechanism at 
the endometrial barrier accounts for the charac- 
ter of the menstrual bleeding. but that the sys- 
tem as a whole does not show any substantial 
or untoward tendency toward an increase in 
the bleeding. 

I do not know of any difficulty arising from 
operations at that time. 

ROBERT D. MUSSEY 


@ SURGERY FOR 
POLYDACTYLISM 


Question: A newborn infant has polydactylism 
with one extra finger and toe on each hand 
and foot. X-rays show that these are not associ- 
ated with an extra carpometacarpal or meta- 
tarsal bone, but instead the head of the fifth 
metacarpus and metatarsus in each hand and 
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answered 


Readers may send questions from 
their own practice or other medical 
problems which will be answered 
by qualified consultants. 


foot is expanded to articulate with the extra 
digit. | would like to know the optimum age for 
surgery. 


M.D. 


Ontario 


ANSWER: ‘The optimum age for surgery in these 
incompletely formed extra digits. in our experi- 
ence, has been at the age of & to 10> months. 
This precedes the time the child begins to stand 
in its crib, and also the time when shoeing is 
started. In addition, it provides opportunity for 
greater growth of these little structures and per- 
mits better judgment of the abnormal muscula- 
ture which may be attached to the extra digits. 
If the long extensor of the great toe has devel- 
oped into the extra digit, then transference to 
the normal position is desirable. 

In the hand, if the family is disturbed by the 
appearance, amputation can be done at any 
stage. 

ROBERT D. SCHROCK 


@ TREATMENT OF 
ICHTHYOSIS 


Question: | have a patient who is afflicted with 
ichthyosis, and the only time that complete tem- 
porary relief was experienced by the patient. 
now 36 years of age. was during nine months 
of residence in Guam. | would appreciate in- 
formation pertaining to care and treatment of 
ichthyosis and also anything available on lab- 
oratory procedures. 


M.D.—California 


ANSWER: Ichthyosis is a congenital anomaly ap- 

parently due to an absence or a diminution of 

the number of sweat glands. Individuals with 

this disease are much better during the warm 

months or in tropical climates. Local applica- 
(Continued on page A-28) 
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PABIRIN 


Whenever massive salicylation is 
required, Pabirin provides en- 
hanced salicylate therapy with the 


safety of lower salicylate dosage. ARTHRITIS 
The combined effect of para-amino- 
benzoic acid and acetylsalicylic acid, NEURITIS i 


as provided in Pabirin, produces 
higher therapeutic plasma levels than 


are possible from the administration MYOSITIS 

of like amounts of salicylate alone. 

Thus Pabirin can induce rapid salicylate GOUTY ARTHRITIS 
saturation with smaller and less frequent ; 

dosage. These advantages enhance both its RHEUMATIC FEVER 


efficacy and acceptability in acute rheumatic 
fever and acute gouty arthritis. 

Pabirin is also highly useful for the relief of pain 
in rheumatoid arthralgia, as well as in myalgia and neural- 
gia. The anodyne effects of Pabirin in these conditions are apparent from 
smaller doses than those necessary for a specific antirheumatic and anti- 
inflammatory response. When pain is particularly severe, the augmented 
analgesic action of codeine plus salicylate is provided by Pabirin With 
Codeine, which supplies, in addition to the salicylate of Pabirin, 4 gr. of 
codeine phosphate per capsule. 


COMPOSITION 
Each Pabirin capsule contains: 
Para-aminobenzoic 3% gr. 
SOD T M dan 10 mg. 
SMITH-DORSEY + Lincoln, Nebraska 
FREE A DIVISION OF THE WANDER COMPANY 
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Your Questions Answered 


liens containing oil diminish the sealing and 
muatke the patient much more comfortable. Of 
the proprietary emollients, and 
NIVEA OL are widely used for temporary relief 
of this condition, A minimum amount of soap 
should be used in bathing. Also, bathing should 
be done as infrequently as possible. There is no 
known laboratory procedure which is of value 
in this condition. 
BEDFORD SHEL MIRE 


@ BLINDNESS FOLLOWING 
CATARACT REMOVAL 


Question: What is the latest on therapy of blind- 
ness in-an eye four months postoperatively, fol- 
lowing removal of a cataract, and presumably 
due to a hemorrhage under the retina? 

M.D. Windsor, Ontario 


answer: If the anterior chamber has remained 
shallow there presumably is a choroidal separa- 
tion and the eve is soft. Tf, however, there are 
the remains of a subehoroidal hemorrhage the 
tension should be elevated. Much more informa- 
tion is necessary before satisfactory opinion 
can be formed, 

DERRICK VAIL 


@ TREATMENT OF APPREHENSION 
IN CARDIAC DISEASE 


Question: Lhave a 08 year old patient who has a 
heart condition extrasystoles with mitral 
stenosis. ‘Two heart specialists have prescribed 
15 gr. quinidine daily and 1's gr. digitalis every 
other day. She has some arteriosclerosis and 
essential hypertension; her blood pressure is 
1o0 88 and she has a good blood picture. The 
patient also is subject to severe apprehension 
and spells of tension, which are relieved only by 
injections of pinavpip®, 200 gr. She requires 
increasing amounts of the drug to relieve the 
spells of tension. | would like to know if there 
is any treatment which will take the place of the 
dilaudid. 


M.D. New York 


Answer: It is not good practice to give dilaudid 
to a cardiac patient for severe apprehension and 
spells of tension. In the first place, it is habit- 
forming and in the second place, its action is 


relatively brief. She should be treated (1) with 
reassurance by emphasizing that) extrasystoles 
are not indicative of an ominous outlook: (2) 
with a mild but long-acting sedative drug such 
as sodium phenobarbital, 32 mg. tid. for five 
days and then 16 mg. Lid. thereafter: (3) with 
SECONAL®, a short-acting barbiturate, O.1 gin. at 
night for sleep; this may be repeated every two 
hours if necessary. 
CYRUS €. STURGIS 


@ CONJUNCTIVAL TEST FOR 
SERUM SENSITIVITY 


Question: In using the conjunctival test for sen- 
sitivity to serums, how long should one wait be- 
fore one can say the reaction is negative? Is 
there any need of washing out the serum after 
the test? 


M.D. Philippines 


answer: The conjunctival test for sensitivity to 
serums, if the result is positive, will reveal the 
reaction in LO to 15 minutes. Therefore, if one 
waits 15 minutes and no reaction occurs, the 
reaction may be called negative. Hf no reaction 
occurs, there is no necessity. for washing the 
serum from the eve. but if the reaction is’ posi- 
live. the eve should be washed with a 
solution of epinephrine. 


@ HEAT RESISTANCE OF TETANUS 
SPORES—COMMENT 


To tue Eprror: 

In my opinion the answer to the question 
relative to the heat resistance of tetanus spores 
is incorrect. It could be that a typographic error 
was made and that it should read “80° C.” How- 
ever, | believe that authorities in the field will 
disagree with the generalities expressed regard- 
ing the inactivation of tetanus spores by dry 
heat and boiling water. | refer you in this re- 
spect to MeCulloch’s “Disinfection and Steriliza- 
tien.” second edition, 1945 (Lea and Febiger). 
pp. 

Sincerely yours, 
L. CHANDLER, PH.D. 


Chief, Division ef Microbiology 
Ethicon Suture Laboratories, Inc. 


kotren’s Note: Dro Dietrich’s reply correctly stated temperature 
ef net This was an editerial error, 
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Specific Narcotic Antagonist— 


potent and 
well-tolerated 


| 
5 mg. N-allyl- Effect of NALAINE on 
normorphine respiratory depression caused by 
L ! 57 milligrams of morphine? 


Minutes 


NALLINE is a specific antidote for poisoning following accidental 
overdosage with morphine and its derivatives, as well as meperidine 
and methadone. 


This new product, the Merck brand of N-Allylnormorphine, rapidly 
reverses respiratory depression. The respiratory minute volume 
promptly increases and the rate increases two- or threefold. 

A recent study? of 270 parturient women indicates that NALLINE may 
be of value in obstetrics. Onset of breathing occurred significantly 
sooner in infants from mothers (sedated with meperidine) who were 
given NALLINE 10 minutes prior to delivery. 


Literature available 


'Eckenholl, J. Elder, J. D., and King, B. D., SUPPLIED: 

Am. J. Med. Ses. 223:191, February 1952.2Ecken- Solution of NALLine Hydrochloride 
hoff, J. E., Hoffman, G. L., and Dripps, R. D.. in 2-cc. ampuls containing 10 mg. 
Annual Meeting of the American Society of Anes- A 5 
thesiologists, Washington, D. C.. Nov. 8. 1981 of active ingredient, 5 mg./cc. 


NAtiint comes within the scope of the Federal Narcotics Law, 
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THE MEDICAL 


> PHARMACOLOGY IN 
CLINICAL PRACTICE 


By Harry Beckman, M.D., Director, Department 
of Pharmacology. Marquette University Schools 
of Medicine and Dentistry, Milwaukee, Wiscon- 
sin. 832 pages with 15] illustrations. 1952, W. B. 
Saunders Company. Philadelphia & London. 
$12.50. 


PRACTICAL PHARMACOLOGY 


By J. H. Burn. Professor of Pharmacology, Uni- 
versity of Oxford, England. 1952, Charles C 
Thomas. Springfield, Illinois; Blackwell Scien- 
tific Publications, Oxford. $3.25; 12/6. 


> A TEXTBOOK OF 
PHARMACOLOGY 


Principles and Application of Pharmacology to 
the Practice of Medicine. By William T. Salter. 
M.D., Professor of Pharmacology, Yale Univer- 
sity School of Medicine. 1,240 pages with 264 
figures. 1952. W. B. Saunders Company, Phila- 
delphia & London. $15.00. 


These three books cover the field of pharma- 
cology from three different viewpoints. Beckman 
records his teaching experience during the 22 
years since his first edition. He presents major 
problems arising in medicine and dentistry 
from the disease standpoint, then considers the 
clinical effects and nature of action of indicated 
drugs. their absorption and excretion after vari- 
ous methods of administration, and their human 
toxicity. He groups together those drugs attack- 
ing the same ailment in each section and closes 
with “suggested excursions into the literature.” 
The approach of allergy to anesthesiology to 
antibiotics to venereology comprises the first sec- 


ookman 


tion. The second section lists the suggested drugs 
with their pharmaceutic characteristics, which 
makes this a useful. self-contained manual of 
clinical therapeutics with a pharmacologic ap- 
proach. 

Burn has described 21 exercises which can be 
legally conducted in Great Britain to demon- 
strate the action of drugs on various tissues. 
Much attention is directed to ADRENALIN® al- 
though the exercises specifically describe meth- 
ods of preparation of apparatus and of tissues, 
and details of laboratory testing. Unfortunately, 
the lack of an index delays ready reference. 

Salter has written a textbook reflecting bed- 
side experience with clinical patients, supple- 
mented by pharmacodynamics through the path- 
way of pathologic physiology. Since a drug is a 
remedy for human ills, efforts have been made 
to explain the usage. whether empiric or rational, 
and attempts to develop mechanism of action 
for any drugs have been emphasized throughout. 
He presents drug action based on physiologic 
mechanisms for relieving pain. convulsions and 
coma, circulation, endocrinology and vitamin 
regulators. and drugs affecting the autonomic 
nervous system. This is followed by discus- 
sion of applications to the various systems of 
the body. industrial toxicity, chemotherapeutic 
agents and a specific discussion of toxicology. 

Burn develops methods of laboratory identi- 
fication of action of certain restricted drugs. and 
would remain as the reference for the laboratory 
worker rather than the clinician. Salter appears 
to develop the theoretical background rather 
more than Beckman. Beckman develops the dis- 
ease-concept approach to treatment. For the gen- 
eral practitioner, either Beckman or Salter may 
be recommended; for graduate work, both books 
should be available. 

M. 
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> RENAL FUNCTION 


Transactions of the Second Conference, October 
19-20, 1950, New York City. Edited by Stanley 
E. Bradley. Department of Medicine, College oj 
Physicians & Surgeons. Columbia University. 
178 pages. Sponsored by the Josiah Macy, Jr. 
Foundation. New York. $3.00. 


Transactions of the second conference have 
here been transcribed to afford the reader the 
benefit of the stimulating discussions partici- 
pated in by Robert F. Pitts. William Dock. 
Arthur Fishberg. George Thorn. Ephraim Shorr. 
Harry B. van Dyke. Daniel Darrow and others. 

In this issue the hormonal control of renal 
function is emphasized. First the influence of 
the adrenocortical and related hormones on water 
metabolism is discussed. Then antidiuretic fac- 
tors are considered. The effects of the pituitary 
and adrenal function on the P.A.H. and insulin 
clearances of the renal circulation are presented. 
There are controlled studies of thyroidectomy. 
hypophysectomy and ovariectomy with their 
measured effects on renal dynamics. Renal clear- 
ance studies are done under the influence of 
ACTH and cortisone in an attempt to learn their 
effect on renal hemodynamics. The timely and 


pertinent problem of sodium excretion in rela-— 


tion to glomerular filtrations is thoroughly dis- 
cussed. Some illumination to the problem of 
renal tubule function is added by experiments 
on utilization of glutathione. Finally, the rela- 
tion of sodium-retaining hormones to disease 
states of nephrosis and other states of altered 
water metabolism is presented. 


> CARDIAC EMERGENCIES AND 
HEART FAILURE 


By Arthur M. Master. M.D.. Cardiologist, Mt. 
Sinai Hospital, New York: Marvin Moser, M.D.. 
Walter Reed Army Hospital. Washington, D.C.. 
and Harry L. Jaffe. M.D.. Adjunct Physician, 
Cardiology, Mt. Sinai Hospital. New York. 159 
pages with 13 illustrations. 1952, Lea & Febiger. 
Philadelphia. $3.00. 


This monograph has been written for the pur- 
pose of bringing needed emphasis to the prob- 
lem of diagnosis and treatment of cardiac emer- 
gencies. The authors discuss the emergencies 
commonly encountered and also have included 
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sections on surgical cardiac emergencies, cardiac 
resuscitation, dissecting aneurysms, hypertensive 
crises secondary to pheochromocytoma and other 
acute conditions not commonly encountered. A 
list of drugs and materials that should be car- 
ried in the doctor's bag for use in emergencies is 
also provided. 

Recent advances in treatment are fully covered 
and the whole subject is brought up to date. 

The book is written in a clear and concise 
manner and should be of inestimable value to 
every practitioner interested in’ the treatment 
of cardiac emergencies. 


> POST-GRADUATE LECTURES ON 
ORTHOPEDIC DIAGNOSIS 
AND INDICATIONS 


By Arthur Steindler, M.D., Professor of Ortho- 
pedic Surgery, State University of lowa, lowa 
City. Vol. III. Section A: Tuberculosis of the 
Skeletal System. Section B: Osteomyelitis. 270 
pages with 372 illustrations. 1952, Charles C 
Thomas, Springfield, Illinois. $8.75. 


The third volume of this series deals with the 
infections of bone, and is concerned primarily 
with tuberculosis of the skeletal system and the 
various forms of osteomyelitis. Following a pat- 
tern set down in previous volumes, the subject 
matter is presented in lecture form with each 
dissertation analyzing a particular facet of the 
comprehensive subject. 

Providing adequate space for thorough dis- 
cussion. over 150 pages are focused on the vari- 
ous manifestations of tuberculosis as related to 
orthopedic surgery. These disclosures are well 
defined with concise rhetoric and amplified by 
descriptive radiographic plates and photographs. 

The second portion of this book has to do 
with the many varieties of infections which are 
not acid-fast. Although decidedly less frequent 
since the advent of antibiotics, there remains a 
great number of infectious organisms that are 
not directly affected by these agents. Other or- 
ganisms have become resistant and afford even 
greater problems for the surgeon. 

The bibliography and quoted references are 
extensive and allow for close scrutiny by those 
whose medical contacts are in essential rela- 
tionship to this problem. 

H. OP. 
(Continued on page A-56) 
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Just as the patient consults the doctor he has 
learned to trust — so does the physician rely 
on x-ray equipment in which he has gained 
confidence. That’s why the GE Maxicon line 
has become so widely accepted for complete 
diagnostic service. 

One of 80 x-ray units in this famous line is 
the Maxicon ASC. Here’s a single-tube com- 
bination unit with a table-mounted tube stand. 
For operation with either 100 or 200 ma gen- 
crators, it brings new flexibility and conven- 
ience for both radiography and fluoroscopy. 
Its compactness is a valuable asset for small 
rooms. 
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your requirements—you’'re sure of the results 
you have a right to expect. Every unit is 
backed by General Electric's proven record of 
performance and reliability. 

Find out how the Maxicon ASC can speed 
your treatment schedules. Call your GE x-ray 
representative, or write for illustrated litera- 
ture. X-Ray Department, General Electric 
Company, Milwaukee 1, Wis., Rm, D-9. 
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SURGICAL GYNECOLOGY 


By J. P. Greenhill, M.D., Cook County Graduate 
School of Medicine, Chicago. 350 pages, illus- 
trated, 1952. The Year Book Publishers, Inc., 
Chicago, $8.50. 


In this member of a series 
of handbooks on operative 
surgery. Dr. Greenhill de- 
scribes his technic for a 
wide variety of gynecologic 
operations. The procedures 
are described step by step 
and correspondingly illus- 
trated on adjacent pages, a 
convenient arrangement for 
the reader and one that per- 
mits inclusion of a large amount of material. 

An introductory section, capably prepared by 
Dr. H. M. Loeff. deals with preoperative prep- 
aration. postoperative care and complications. 
The text is otherwise devoted to operations as 
performed by the author. The material is clearly 
written and beautifully illustrated with line 
drawings. The general excellence and accuracy 
of the illustrations by Angela Bartenbach 
should excuse the error of omitting the cervix 


SURG 


on some of the drawings on plate 37. In addi- 


tion to descriptions of nearly all gynecologic 
procedures. the author has included repair of 
bladder, ureter and bowel injuries and a few 
obstetric operations. The table of contents and 
index are complete and adequate. 

M. B.S 


CORRELATIVE CARDIOLOGY: An 
Integration of Cardiac Function and 
the Management of Cardiac Disease 


By Carl F. Shaffer. M.D., Associate Professor of 
Clinical Medicine and Don W. Chapman, M.D.., 
Associate Projessor of Medicine, Baylor Uni- 
versity College of Medicine, Waco, Texas. 525 
pages. illustrated, 1952, W. B. Saunders Com- 
pany. Philadelphia & London. $9.50. 


The preface clearly states the purposes and 
aims of the authors as follows: “This manual has 
been prepared for the student of cardiology. 
The method of presentation is designed to cor- 
relate the phases of anatomy, physiology. pa- 
thology, and abnormal or pathologic physiology 
that pertain to the diagnosis of cardiac disease.” 


There are 33 chapters. as well as an appendix 
on diets in cardiac disorders and an index. 

In general, the authors have succeeded in pre- 
senting the subject clearly, succinctly and ac- 
curately. One may, in principle, question the 
wisdom or usefulness of dealing with cardiology 
in an outline form. However, with ever greater 
material to be absorbed by the medical student 
and the practicing physician, this is perhaps the 
only way. In any case, those that wish and need 
an introduction to this branch of medicine will 
find a wealth of material. 

A book of this type. which forces its authors 
to be dogmatic and brief, will of necessity pro- 
voke disagreement on matters of interpretation, 
and will contain a few regretted errors of omis- 
sion and commission. However, these have been 
kept to a minimum and are, in a way, balanced 
by the excellent and instructive diagrams. 

This book is recommended, but its readers 
must realize its limitations and supplement it 
with other books on the subject. Perhaps the 
one most to profit from the book is the instrue- 
tor of medical students who will find in it a 
guide to clear and well organized teaching. 

L. N. K. 


> TEXT-BOOK OF OPHTHALMOLOGY 


Vol. Vv: The Ocular Adnexa. By Sir Stewart 
Duke-Elder, M.D... Surgeon Oculist to King 
George V1; Director of Research, Institute of 
Ophthalmology, University of London. Pages 
4,631 through 5,713: 1,181 illustrations, 32 in 
color. 1952, The C. V. Mosby Company, St. 
Louis. $22.50. 


This volume of the Text-Book of Ophthal- 
mology covers developmental anomalies and dis- 
eases of the orbital adnexa, the eyelids, lacrimal 
apparatus. the orbit and the periorbital regions. 
The style of the text is continuous with the 
preceding volumes, giving a comprehensive 
description of each. topic with illustrations and 
references. The treatment of each subject is 
comprehensive, as everyone familiar with the 
work realizes. Diseases of the lids are particu- 
larly emphasized, and the author has drawn 
heavily on works on dermatology for this chap- 
ter, which includes several pages on dermatoses 
due to metazoa and atrophic degenerations of 
the skin. 


(Continued on page A-58) 
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salicylate and para-aminobenzoic acid — 
combined i in Pabalate — produce a 
analgesia!’ that can provide ‘’24-hour pain relief” 
for patients with rheumatic affections — even 3 
for many who are refractory to salicylates alone. _ 
_ Pabalate is remarkably free from gastric irritoti n 
oF systemic reactions. Each Tablet, or each 
ulo chocolate-flavored Liquid, contains 
5 gr. sodium salicylate U.S.P. and 5 gr. para- — 
aminobenzoic acid. Also available as Pabalate-_ 
Sodium Free, employing ammonium salicylate ond 


"REFERENCES: 1. J, et al.: Proc. Staff 
Clinic 21:497, 1946. 2. Hoagland, R. J.: Am. JI. Med., 
1988. 3. Smith, R. Ts J, Lancet, 70:192, 1950 
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The author's treatment of orbital involvement 
in general disease, particularly the clinical pic- 
ture of endocrine disorders, is brief and less 
conclusive than one would like. However, the 
present conception prevails throughout. omitting 
much discussion of obsolete theories. right or 
wrong. Our knowledge of the endocrines is not 
expanding as fast as the attempts to reclassify 
the physical manifestations of the disorders 
would lead us to believe. For a fuller under- 
standing of orbital manifestations of general 
disease we must look further than this textbook. 

Tumors of the lids and of the orbit are de- 
scribed and illustrated extensively. Orbital edema 
and swelling of the lids occur in a variety of 
conditions that may arise in either of the parts 
affected. The arrangement of the discussions is 
such that repetition is avoided. yet an adequate 
description of clinical significance of edema is 
well portrayed. Tumors of the orbit are often 
marked by conditions that simulate inflamma- 
tion, particularly granulomatous inflammation 
of the orbit. Several conditions are described 
that are very seldom seen in American clinics. 
This textbook. however, was not written espe- 
cially for the American doctor. It is truly a 
reference work. encyclopedic in size and authen- 
tic in detail. It is beyond doubt the most essential 
book in any ophthalmologist’s library. 

W. L. B. 


& ELECTROCARDIOGRAPHIC 
STUDIES IN NORMAL INFANTS 
AND CHILDREN 


By Robert F. Ziegler, M.D., Section of Pediatric 
Cardiology, Henry Ford Hospital, Detroit. 207 
pages with 115 figures. 1951, Charles C Thomas, 
Springfield, Illinois. $10.50. 


Results of a careful study 
of the electrocardiograms ob- 
tained from 635 normal in- 
fants and children are _pre- 
sented in this new and unique 
book. In addition to a brief 
but excellent discussion of the 
author’s observations, there are 
numerous excellent represen- 
tative electrocardiograms and a large, detailed ap- 
pendix in which his data have been subjected to 
statistical analysis. Consequently, for any age 
group ranging from birth to 16 years, the clinician 
can quickly utilize this section of the book to 


determine the normal range of measurements for 
all components of the electrocardiographic cycle in 
various leads, including standard limb leads, uni- 
polar extremity leads and six precordial leads. 

The main portion of the book is devoted to a 
discussion of the cardiac mechanism, auricular 
activation and auriculoventricular conduction, elec- 
trical axis and the initial and final ventricular de- 
flections. Preceding this, the author reviews the 
literature and emphasizes the lack of adequate 
studies of electrocardiograms taken by means of 
unipolar extremity and precordial leads in infancy 
and childhood. 

A number of observations based on this study 
are of considerable interest. These include (1) 
limitations in attempts to determine the electro- 
cardiographic position of the heart in infants, as 
compared to children and adults, utilizing unipolar 
extremity and precordial leads; (2) the rare occur- 
rence of Q waves in tracings obtained from the 
right part of the precordium in infants with nor- 
mal hearts; (3) a method of calculation which 
results in more nearly true values for the P-R inter- 
val and (4) changes in the T waves seen in pre- 
cordial leads at various ages, together with explana- 
tion of the erroneous observations concerning them 
which have been noted in the literature in some 
instances. 

R. O. B. 


Books received will be acknowledged in_ this 
department each month. As space permits, books 
of principal interest to our readers will be review- 
ed more extensively. 


The Principles and Methods of Physical Diagnosis. 
By Simon S. Leopold, M.D., Associate Professor of 
Medicine, School of Medicine and Graduate School of 
Medicine, University of Pennsylvania. With a chapter 
on Sounds from the Thorax: Acoustic Principles. By 
S. Reid Warren, Jr., Sc.D., Professor of Electrical En- 
gineering, Moore School of Electrical Engineering, Uni- 
versity of Pennsylvania. 430 pages with 390 illustra- 
tions. 1952, W. B. Saunders Company, Philadelphia & 
London. $7.50. 


Physical Diagnosis. By Harry Walker, M.D., Professor 
of Clinical Medicine, Medical College of Virginia, Rich- 
mond. 461 pages with 126 illustrations. 1952. The C. V. 
Mosby Company, St. Louis. $8.00. 


Culdoscopy; A New Technic in Gynecologic and Ob- 
stetric Diagnosis. By Albert Decker, M.D., Clinical Pro- 
fessor of Gynecology and Obstetrics, New York Poly- 
clinic Medical School and Hospital. 148 pages, illus- 
trated. 1952, W. B. Saunders Company, Philadelphia & 
London. $3.50. 
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Normal Blood Pressure and Hypertension; New 
Definitions. By Arthur M. Master, M.D., Charles I. 
Garfield, M.D. and Max B. Walters, M.D., The Mount 
Sinai Hospital, New York City. 144 pages with 36 illus- 
trations. 1952, Lea & Febiger, Philadelphia. $4.00. 


Standard Values in Blood. Prepared by the National 
Research Council for the Air Force. 203 pages. Avail- 
able from U.S. Dept. of Commerce, 207 Minnesota Fed- 
eral Building, 607 Marquette Avenue, Minneapolis 2, 
Minnesota. $5.25. Check or money order to be payable 
to the Treasurer of the United States. 


Surgery of the Chest. By Julian Johnson, M.D., Pro- 
fessor of Surgery, School of Medicine and Graduate 
School of Medicine, University of Pennsylvania; and 
Charles K. Kirby, M.D., Assistant Professor of Surgery, 
School of Medicine, University of Pennsylvania. 387 
pages with 81 illustrations. 1952, The Year Book Pub- 
lishers. Inc., Chicago. $9.00. 


The Knee and Related Structures; Injuries——Deformi- 
ties—Diseases—Disabilities. By Philip Lewin, M.D., 
Professor and Chairman of Department of Bone and 
Joint Surgery, Northwestern University Medical School. 
914 pages with 333 figures and 2 color plates. 1952. Lea 
& Febiger, Philadelphia. $16.00. 


A Text-Book of Pathology. By E. T. Bell. M.D., 
Emeritus Professor of Pathology, University of Minne- 
sota. Contributors: B. J. Clawson, M.D. and J. S. Me- 
Cartney, M.D., University of Minnesota. Ed. 7. 1,008 
pages with 529 illustrations and 5 color plates. 1952, 
Lea & Febiger, Philadelphia. $12.00. 
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Management of Poliomyelitis Patients with Re- 
spiratory Difficulty. Distributed to physicians only 
by the Division of Professional Education of The 
National Foundation for Infantile Paralysis, 120 Broad- 
way, New York 5, New York. 


Isolation Techniques and Nursing Care in Polio- 
myelitis. 20 pages, illustrated. Distributed by the 
Division of Professional Education of The National 
Foundation for Infantile Paralysis, 120 Broadway, New 
York 5, New York. 


The Autonomic Nervous System. By James C. White, 
M.D., Associate Professor of Surgery, Harvard Medical 
School; Reginald H. Smithwick, M.D., Professor and 
Chairman of the Department of Surgery, Boston Uni- 
versity School of Medicine, and Fiorindo A. Simeone, 
M.D., formerly Assistant Professor of Surgery, Harvard 
Medical School, Boston. Ed. 3. 552 pages with 70 illus- 
trations. 1952, The Macmillan Company, New York. 
$12.00. 


Treatment of Diabetes Mellitus. By Elliott P. Joslin, 
M.D., Medical Director, George F. Baker Clinic, New 
England Deaconess Hospital, Boston. Co-authors: How- 
ard F. Root, M.D., Priscilla White, M.D. and Alexan- 
der Marble, M.D. Ed. 9. 772 pages with 26 illustrations. 
1952. Lea & Febiger, Philadelphia. $12.00. 


Roentgenology in Obstetrics and Gynecology. By 
William Snow, M.D., Chief Radiologist, Veterans Ad- 
ministration Hospital, Shreveport, Louisiana. Ed. 2. 364 
pages with 305 illustrations. 1952, Charles C Thomas, 
Springfield, [linois. $10.50. 
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Blood pressure profoundly altered 


Marked reduction in blood pressure in many cases of essential hyperten- 


sion has been achieved with orally administered Mcthium. A ganglionic 


blocking agent which inhibits vasoconstricting impulses through the 


autonomic nervous system, Methium frequently returns pressure to 


normal or near normal levels. Extensive use indicates that it may be 


ctfective where other therapy has failed. 


Symptomatic improvement 
Disappearance of headache, dizziness, fatigue, palpitation normally 
occurs as pressure subsides. However, even where pressure may not be 
lowered, relief of hypertensive symptoms with Methinm is often 
possible, Marked reduction will not, of course, occur in all cases, may 


not be advisable for some. 


Long term therapy 
The objective of Methium therapy is to lower blood pressure gradually 
with dosage slowly increased over several days or weeks. Once maxi- 


mum reduction is reached, it can often be maintained indefinitely. 


Methium should be presevihed with due ve gard for the drug’s potency, and great 
care is advised in impaired renal funetion. coronary artery disease and existing or 


possthle cerebral vasenlar accidents, Complete information on the use of Methium 


will be sent promptl) on written request. 
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